THE JOURNAL OF NON-FERROUS METALS 


Froma Mono-Rail Train system to a Modern 
hanging Lamp Shade... Alloys play an important 
role in their production and construction. 

Since 1869 Blackwells have been manufacturers and 
suppliers of Alloys for Industry, and your enquiries 
are invited, 





Manufacturers of Alloys of : — Suppliers of:— 
¥ TITANIUM Y FRENCH CHALK 
¥ CHROMIUM vY RUTILE 
VY MANGANESE Vv ILMENITE 
VY MOLYBDENUM Vv MAGNETITE 
¥ SILICON ¥Y MANGANESE ORE 


¥ BORON, etc. VY and all minerals 


BLACKWELLS METALLURGICAL WORKS LTD 


Thermetal House, Garston, Liverpool, 19 Phone: GARston 5981/3 Grams: Blackwell, Liverpool 
Works: BANKS ROAD, CHURCH ROAD, SPEKE ROAD, GARSTON 
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Canning supply a complete range of mops and compo- 
sitions for polishing metals and non-metallic materials. 


eae Illustrated are a few of the many types available, 
it including cutting and finishing mops, Airflow ventilated 
. eee. ¢ tg buffs, Stapol sisal mops and world famous brands of 
composition such as Lustre, Peerless, Carbrax and 

Satene. 


Our technical service is available to help you solve your 


polishing problems. 


Ask for Catalogue Section 5 for further particulars 


BIRMINGHAM © ood RUS re atia 
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Forth Bridge, Scotland 
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i MOUERMMPTON METAL CO [FD 


... but the service is consistent 


Our lorries are literally on National Service—making 

daily deliveries of W.M. non-ferrous ingots to every 

county, and almost every corner, of Britain. Non-ferrous founders know 
by experience that in specifying W.M. they can be sure 

of non-ferrous metal and alloy ingots conforming in every 


particular with the most exacting specifications. 











for ingots of 


KA consistent reliability eis 
Manchester, Glasgow, 


Leeds, Cardiff, 
THE WOLVERHAMPTON METAL CO. LTD. HEAD OFFICE & WORKS: WEDNESFIELD, STAFFS. Tel: 31052 (7 lines) 


Also JAMES BRIDGE COPPER WORKS, DARLASTON ROAD, WALSALL, Tel: Walsall 6717 London Office: 64, GEORGE STREET, LONDON 


Newcastle-upon- Tyne 
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MORGAN 


BASIN 
TILTERS 


2k The new BT-1300 takes only 
SO minutes to melt all this 
Aluminium Alloy 


During the past eighteen months 54 Morgan Basin For top quality castings and lowest melting loss, invest 

Tilters have been installed in modern foundries for in the most flexible of all bulk melters. Ask for a 

fast and economical bulk melting of a wide range of | demonstration, with your own metal if preferred, at 
high quality aluminium or copper based alloys. the Battersea Test Foundry. 


MORGANITE CRUCIBLE LIMITED, NORTON WORKS, WOODBURY LANE, WORCESTER. Telephone: Worcester 26691 Telex: 33191 
A Member of The Morgan Crucible Group. PS4A 
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We grew up ina field oe 
Entering our third century, we can rightly claim to know an 


awful lot about this precious industry of ours. ‘Resting on 
of PRECIOUS METALS our Laurels’, however, is not for us—we prefer to think of 
laurels as repeat orders... our repeat orders have come by 
the hard way—by the continuous service we have maintained 
through two whole centuries to the Precious Metal Industry— 
and that is a long time... If you can use our experience, 
skill, and service, for silver solders, brazing alloys, electrical 


contacts and contact materials, or precious metals in any 
form, give us a call—you'll find we are ‘old hands at the game’. 


MEPPLELD SMELTING 


COMPANY LIMITED 
HEAD OFFICE AND WORKS: ROYDS MILL STREET, SHEFFIELD, 4. 
ALSO AT LONDON AND BIRMINGHAM. 
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fons A SPECIALITY | ae 
delivery. 


Siteas, ete. Chromating, 
<2 


ROBERT STUART. “{rongon) LTD. 
ASCHAM STREET, KENTISH TOWN, LONDON, N.W.5 ° TEL: GULLIVER 6141 6 lines 
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UJAIR METALS and ALLOYS 
sie FIFTH EDITION 
f] TO ALL SPECIFICATIONS The alloys listed are usually regarded as non-ferrous, and are limited to 


LU VEU Viiiiely, re a those conte aining not more than 50 per cent of iron. Many of them have 


definite “‘names”’ and the book includes not only those proprietary alloys 
3673 


but also many others which, although not proprietary, usually have a 
ce COVENTRY — Phone recognized compositon 
| 15s. net. By post 16s. 
Ko) 4 | Pe GS Obtainable at all good booksellers or from 
ad lliffe Books Ltd., Dorset House, Stamford Street, London, S.E.1 
































HANDBOOK OF INDUSTRIAL 
ELECTROPLATING 
E. A, Ollard, A.R.C.S., F.R.LC., F.LM. 
and E. B. Smith 

Facts, figures and formule for all who 
design, erect, maintain or operate electro- 
deposition plant, and for laboratory 
workers who deal with plating solutions. 
Includes sections on water and drainage 
purifications of solutions, storage and 
handling of chemicals and plating-shop 


4 costing. 
CH ROM E 35s. Od. net by post 36s. 5d. 


PLATING CO. LTD A.LD. REGD. No. APERUNED N 

153079/31. 2D No. 

66-72 EYRE STREET, SHEFFIELD, |. AIR REG. BOARD 1A/42/5/260 eS eee tS eee eae 
Telephone: 26771\2 Telegrams’ Diacrome, Sheffield, 1 | AUTHY. No. Al/1268/3 sivas 


18 NEW WHARF ROAD, LONDON, N.1. 
Telephone: TERMINUS 7263/7 















































RS 
ON AIR MINISTRY & x A LISTS OF APPROVED SUPPLIE INGOTS 


BROAD LANES 
BILSTON - STAFFS 


TEL: 41964 5-6 
Telegrams: INGOTS BILSTON 
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The unique SKLENAR tapping 
valve is an important innovation 
for foundries. Easily fitted to existing 
Sklenar furnaces — easily operated — 
easily maintained; worn parts may be re- 
placed even with the furnace full of metal. 
SKLENAR tapping valves, because they 
give a closely-controlled pour, are se Taps be low s lag leve / 


perfect for small mould pouring 
of aluminium alloys, brass, S& Gives instantaneous pour and shut-off 


bronze, gunmetal, or copper. 


H€ Allows complete control of metal stream 


There 41 nottaing belter - Cheve tt nothing like tt / 


They can be adapted for 


automatic flow control. 


For full technical particulars and installation instructions write to:— 


385 NEWPORT ROAD «<- CARDIFF 


e K L | > WN A R ; TELEPHONE: CARDIFF 35645 (Private Exchange) 


RAMS: SKLENAR CARDIFF 35645 
FURNACES LIMITED | bens 


SETTER MEL FT tne © Wits @ Ut CRUCIBLE S 
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Bronzes 


Free cutting brasses for use at the highest 
machine speeds. 

High strength bronzes and brasses with 
excellent machining properties. 

Available as rods, bars, tubes, solid and 
hollow shapes. 


Strict metallurgical control at every stage 
of production, compliance with British 
and other standard specifications, en- 
suring consistently high quality. 


diets 
AY Fen abexchele om i melaVAer ca pi ish 
COMPANY LIMITED 


HANDFORD WORKS HADLEIGH ROAD IPSWICH Phone: Ipswich 52127 Grar Bronze 
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LICENSEES FOR THE BUILDING OF SENDZIMIR. COLD REDUCTION MILLS AND PLANETARY HOT MILLS 
AND HALLDEN FLYING SHEARS 
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LIFE IS NOW WORTH WHILE! 


ALRECO have taken over the supply of his non-ferrous 
metal requirements, giving him a first class service and these 
additional advantages: 


z One telephone call is all that is necessary to obtain his 
supplies of Aluminium and Alloys, Brass and Copper 
products, from one supplier. 


Saving of capital . . . there is no need to maintain large 
stocks. ALRECO can supply as required. 


Redundant stocks just don’t exist! He only has to 
order for the job in hand 


mills prices. 


To assist those competing in vital export markets 
ALRECO also offer American, Canadian and Continental 
material at the lower international price levels. 


4 “Ex Stock" deliveries of British products at ruling 


As the largest independent stockists, we have available, in our 80,000 square feet stores, the widest 
range of semi-manufactured metal products in Aluminium and Alloys, Brass, Copper, Phosphor Bronze, 
etc. in the form of sheets, strip, bars, tubes, extrusions, etc. 


Our own fleet of lorries deliver, on an average, within twenty-four hours of order. 


ALRECO METAL GORPORATION LIMITED 


Wembley Works, Fulton Road, Wembley, Middlesex 


WEMbley 8844 


D.G.1. Approved 








Metal Industry, 18 August 1961 


starting something? 


starting something? . . . like a project where you 
could use progressive Design facilities . . . or where, without capital expenditure 


you could supplement your own resources with additional HIGH VACUUM EQUIPMENT HIGH VACUUM FURNACES 
Production of a specialised nature. For Decorative finishes and For Melting and Sintering 





Perhaps it’s a job for The Pickering Group of Companies. inane scat 
For here the engineering skills of almost a hundred years of }ONIZATION CHAMBERS CONTROLLED ATMOSPHERIC 

history are merged with the advanced techniques of the Twentieth Century — HIGH VACUUM GAUGE Units ““ELDING EQUIPMENT 
techniques in the application of High Vacuum principles to Industrial problems 
the provision of Complete Off-Shore Oil Drilling Equipment—the production of HIGH VACUUM VALVES AND FREEZE DRYING AND 
Metal Evaporation Units — the fabrication of Engine Bedplates, Gearboxes, ACCESSORIES DEHYDRATION PLANT 

Cranes and Tanks — and the building of High Vacuum Chambers for MASS SPECTROMETER 
Metal Coating, Decorative Finishes and Optical Blooming. 
. : . LEAK DETECTORS DIFFUSION PUMPS 

Even in the High Vacuum aspects of Space Research, The Pickering Group 
has something to offer! IMPREGNATION AND ALPHA RAY IONIZATION 

: ‘ ‘ ‘ J ' Se ENCAPSULATION IPMENT GAUGE CONTROLS 
On a contract or sub-contract basis, The Pickering Group of Companies is nat 
daily providing a valuable service to many diversified industries. 
A Technical Consultant Service is available and your enquiries are invited. 


THE PICKERING GROUP OF COMPANIES 


R. Y. PICKERING & CO. LTD. seareicien. sire "ynryot™ tate io 
il Industry. 

VACUUM INDUSTRIAL High Vacuum Equipment - Melting and Sintering Furnaces 

APPLICATIONS LTD. Metal Evaporation Units - Vacuum Casting Plant - Control 


Equipment, etc., etc. 


DA N l E L VAR N EY LTD. Scientific Instruments. 
WOODFIELD PICKERI NG LTD. Complete Off-Shore Oil Drilling Equipment. 


NETHERTON ROAD « WISHAW * LANARKSHIRE * SCOTLAND 


TELEPHONE : *WISHAW 2142 TELEGRAMS: PICKERING, WISHAW 
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First British built | 
VACUUM BELL FURNACE... 


for bright annealing copper wire 


installed in the U.K 


In Ramsbottom, Lancashire, 
F.D. Sims Ltd. now have EFCO vacuum 
plant for bright annealing copper wire 


in coils and on spools. 








This installation consists of an 85 kW 


bell furnace with six bases 
and *‘speedivac’ 


pumping gear. 


— by Edwards High Vacuum Ltd. 
This first all-British 


installation of 
its kind was 
designed and 
built by... 


the best of the worlds furnace designs 


EFCO FURNACES LIMITED 


QUEENS ROAD, WEYBRIDGE, SURREY - Weybridge 3891 
Associated with Electre-Chemical Engineering Ce. Led 
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Long-life 
‘Over-All’ 


Protection... 


... because this Dutch Barn has been heavily coated with protective zinc. 
The life of galvanised steel is directly related to the thickness of the 
zinc coating. Double the thickness means double the life—for only a 
fractional increase in cost. 


Insist on a minimum 2 oz zinc coating. 


Severn Zinc 


FOR GALVANISING 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, LONDON S.W.1 
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Foundry 


OOD housekeeping is the solution to most 
G of the problems affecting the health, safety 
and welfare of persons employed in foundries, 
whether they be ferrous or non-ferrous. For that 
reason the recently published Report of the Joint 
Standing Committee on Conditions in Steel 
Foundries, embodying the results of seven years’ 
work, is worthy of consideration by all non- 
ferrous founders, for the standards of house- 
keeping it urges are just as applicable in the non- 
ferrous foundry industry, albeit the problem of 
dust is not so acute. In any case, it will be 
remembered that many of the regulations made in 
the Garrett Report for iron foundries were incor- 
porated later in those for non-ferrous foundries. 

Dealing with the elimination of dust, the Report 
urges a high standard of ventilation and suggests 
that, where possible, the dusty work should be 
segregated in time, for example by working at 
night, so that the dust would be produced when 
the smallest number of men would be in the 
foundry to breathe it. Considerable time and 
energy was devoted by the committee to the 
examination and development of suitable methods 
of dust control for the varying circumstances of 
the industry. Further work and more experience 
may well produce different methods, but the com- 
mittee feeis that suitable protective methods 
should be selected from the variety which is now 
available and applied by every foundry at once. 


Conditions 


Apart from the legal obligations, the committee 
say they look for a “sense of responsibility which 
will ensure that these new devices will be installed 
and worked to the highest possible standard by 
men and management together”. 

From their examination of the industry’s 
accident statistics the committee came to the con- 
clusion that “the yearly totals could be very 
substantially reduced by a determined attack on 
the principal causation groups”. One of the most 
promising lines of action is a higher standard of 
housekeeping, especially about the provision and 
maintenance of better floors and gangways, with 
particular attention to obstructions, permanent 
and temporary, on them. The wider provision of 
suitable protective clothing and other protective 
devices, and insistence on the proper care and use 
of such equipment by workpeople, are also recom- 
mended. Early first-aid treatment for all injuries, 
and better instruction in safe methods and prac- 
tices in manual weight lifting, and also in the 
handling of loads by cranes and other hoisting 
appliances, would also be of value. For any of 
these to be completely successful, keen interest 
and determination to succeed by the management, 
and equally keen interest and fullest co-operation 
by the workers are essential. Such co-operation, 
it is suggested, could often best be achieved by a 
Safety Committee, on which management and 
employees were equally and fully represented. 
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Measuring 


Moisture 


Content 


of Foundry Sand 


By H. A. Burley, A. D. Block 


Top view of the shield and calibration drum with covers removed. The 
plutonium-beryllium source is in the centre of the cylinder 


ECOGNIZING the _ increased 
R need for a better method of con- 

trolling the moisture content of 
foundry sand, the Central Foundry 
Division of General Motors Corpora- 
tion undertook a programme planned 
to improve the control techniques 
employed. 

The system in use involved taking 
samples of the sand once each hour and 
checking the moisture content by com- 
paring the sand weight before and after 
a standard oven-drying procedure. To 
help maintain the correct moisture con- 
tent, the muller operator continuously 
hand-sampled the sand and, judging by 
its feel after it was compressed, adjusted 
the flow of water into the muller. 
Although this system worked §sur- 
prisingly well, it was felt that the 
system should be improved since: 

(a) The time period that occurred 
between taking the laboratory samples 


Calibration curve showing relationship between 
sand moisture and detector output 











20 25 


PERCENT MOISTURE CONTENT 


and 


M. J. Diamond 


Recent advancements in foundry technology have emphasized the need for a faster 
and a more reliable moisture measuring device that can be integrated into complex 


sand handling systems. 


To solve this problem a moisture gauge, described in this 


article, abridged by permission from General Motors Engineering Journal © 1961, by 
General Motors Corporation, has been developed which can measure the average 
moisture content of a 3,200-lb. batch of sand to an accuracy of +0-05 per cent at the 


three per cent level in less than 1 min. 


and informing the operator of the 
results was at least 30 min. Meanwhile, 
on a typical system, approximately 
100 tons of sand had been processed 
before accurate results could be 
obtained. 

(b) The temperature extremes affected 
the operator’s feel of the sand. 

(c) The judgment needed for the 
feel system took an operator years to 
acquire and when less experienced 
operators took over, they were often 
unable to keep within the standards. 

(d) The newer, more complicated 
castings (such as cast crankshafts), 
required more rigid control of sand 
moisture. If the moisture content 
dropped too low, moulds broke; if it 
went too high, scabs and blow-holes 
appeared in the metal. 

(e) The size of the hourly sample 
(100 gm.) was out of proportion to the 
approximately 200 tons/hr. going 
through the sand system. 

With these factors in mind, efforts 
were made to determine whether a 
device could be developed that would 
test a larger proportion of the sand and 
reliably indicate its moisture content 
to an accuracy of about +0-05 per cent 
moisture content at the 3 per cent level. 

Several moisture determination 
methods were investigated. One of the 
most obvious methods—electrical con- 
ductivity—had to be discarded because 
one constituent of the moulding sand 
was powdered sea coal. The presence 
of conductors such as carbon in varying 
amounts ruled out the conductivity 
system. ‘Two systems utilizing radio- 


The system has no adverse effect on the sand. 


active materials were investigated, one 
using fast neutrons and the other 
gamma rays. Field tests indicated the 
fast neutron system had the greatest 
possibility of success. 

To apply this phenomenon required 
a source of fast neutrons and a detector 
sensitive co thermal neutrons only. 
The engineers knew that if a source 
and a detector were placed in the 
foundry sand, the number of slow 
neutrons present would be proportional 
to the number of hydrogen nuclei 
present. Furthermore, since the only 
hydrogen present in significant amounts 
in foundry sand is in the form of 
moisture, the output from the thermal 
neutron detector could be _ related 
directly to the moisture content of the 
sand. 

Experiments indicated that a fast 
neutron source and a thermal neutron 
detector inserted in a large quantity of 
sand would affect a sphere only about 
36 to 40 in. in diameter and the use of 
a smaller quantity of sand would 
result in uneconomical use of neutrons. 
(The detector output would be reduced 
if less than this optimum quantity of 
sand was used.) It further indicated 
that if the correct amount of sand were 
used, the possibility of outside inter- 
ference from hydrogenous materials 
would be greatly reduced. 

It was concluded that the greatest 
chance for success lay in mounting the 
source and the detector in a large bin 
or hopper. Tests in a storage bin 
resulted in poor correlation between 
neutron count rate and actual moisture 
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(as determined by a number of small 
oven-dried samples). 

The gauge, however, functioned 
correctly when the neutron probe was 
lowered through an access tube into 
the weigh lorry. The lorry was used 
to weigh the 3,2001lb. charge that was 
later dropped into the muller. By this 
method, the sand geometry was fixed 
and the quantity was always the same, 
making it possible to obtain an excel- 
lent calibration curve of count rate 
versus percentage of moisture. 

An examination of the calibration 
curve reveals that if the moisture 
must be read to +0-05 per cent at the 
3 per cent level, it is necessary to have 
an overall system accuracy of 1 per cent 
or better. 

It is evident that the associated 
counting and indicating equipment 
should be chosen so as to introduce the 
least error. The combination which 
offered the greatest advantage in both 
accuracy and readability was a preset 
count-type arrangement controlling a 
timer motor (constant speed), which 
drove a large moisture indicating 
pointer. This type of scaler can be set 
to accumulate a predetermined number 
of counts, after which it sends out a 
control signal. With very moist sand 
the counts come at a high rate and the 
motor turns the pointer through a 
small arc before stopping. With rela- 
tively dry sand the counts come more 
slowly and the motor, starting from 
zero, again turns through a larger arc 
before the required counts are collected. 
The dial can be calibrated in per cent 
of moisture. Tests indicated this system 
had an accuracy of better than } per 


cent at the 90 per cent confidence level. 
This figure includes everything except 
the statistical error. 

If the system error is } per cent, the 
statistical error then can be as high as 
+ per cent. Using the reliable error 
formula, it is necessary to count at least 
50,000 counts to be within ; per cent 
of the true count rate. To provide a 
safety factor and better to utilize the 
preset count features of the available 
scaler, it was decided to use a preset 
count of 100,000, which gives a reliable 
error of 0-52 per cent. 

Another consideration was to design 
the system so that the test could be 
performed without decreasing the 
muller output. This meant the 100,000 
counts had to be collected and the 
moisture figure made available in less 
than one minute. 

The count rate can be increased by 
either: increasing the size of the source; 
or increasing the number and the 
sensitivity of the thermal neutron 
detectors. 

Increasing the strength of the source 
raises the costs of both the source and 
the required shielding. The number 
of detectors that can be added also is 
limited due to their high cost and the 
limited space in the access tube. 
Detector sensitivity can be improved 
to a certain extent by increasing the 
pressure of the filling gas. 

Another design consideration was to 
select the proper neutron source and 
detectors. 

A plutonium-beryllium source was 
selected because of its low cost and 
long half-life of 24,000 years. It con- 
tains 2 curies of plutonium-239 and 


Right: Moisture gauge assembled prior to despatch to the foundry 


Below: Diagram showing general arrangement of mullers and instrumentation 


UNPREPARED MOLDING SANE 
(MOISTURE NOT CORRECTED) 


REC 
SOURCE IN 
WEIGH LORRY 


NUCLEAR 
COUNTER 


ACTUAL MOISTURE CONTENT OF 
\ SAND IN WEIGHT LORRY COMPUTER 








& ] “ELECTRIC FEEDERS 
WEIGHT LORRY 
3,200 LB SAND 





." 
a i, 
| SOUTH MULLER 1 


LJ 








| BIOLOGICAL SHELDING NOT SHOWN 


AMOUNT OF WATER TO BE ADDED 
TO MULLER TO OBTAIN REQUIRED 
MOISTURE 


SOLENOID VALVE 


A—Wax-filled shield and 
calibration drum 


B—Stainless steel access 
tube 
C—Support for motor 


“STAINLESS STEEL 
ACCESS TUBE 


D—Electric motor $ h.p 
and clutch assembly 
E—Housing for coaxial 
cable 








BELT CARRYING SAND AWAY FROM MULLER 


(MOISTURE CORRECTED) 


F—Steel rod for inter- 
locking device 
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TABLE I—MOISTURE CONTENT 
OF SAND COMPARISONS 


Without With 
Gauge Gauge 








Total number of samples 92 27 
Samples within +0-1 | 41 27 
per cent of standard 

Samples within +0-05 21 24 
per cent of standard 

Per cent sample within 

+01 per cent of 45 
standard 
Per cent samples within 

+005 per cent of 24 89 
standard 


100 





emits 2-8 x 10° neutrons/sec. A pair of 
high sensitivity BF; proportional 
counters were selected to count the 
neutrons thermalized by the moisture 
in the sand. By using the selected 
source and the two detectors in a 
specially designed assembly which was 
installed in Central Foundry’s Dan- 
ville, Illinois, plant, it was possible to 
collect the 100,000 counts in the 
desired time. 

The system consists of two mullers 
located next to each other and con- 
trolled by the same operator. 

Sand for the mullers comes from the 
same storage bin and the moisture 
gauge is used in sequence to control 
each muller. 

The weigh lorry is supported by a 
large scale. When 3,200 lb. of sand are 
fed into the hopper, the electric feeder 
is shut off and the same relay starts the 
automatic operation of the moisture 
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gauge. The pointer on the computer, 
and the electronic and mechanical 
counters of the nuclear scaler, are reset 
to zero. After a momentary pause, the 
scaler starts counting and the computer 
starts simultaneously, thereby turning 
the indicator. When 100,000 neutrons 
have been counted, a relay in the scaler 
interrupts the power to the computer 
and the pointer indicates the moisture 
content of the sand in the weigh lorry. 
The circuits are interlocked so that the 
sand cannot be dumped from the 
weigh lorry until the count has been 
completed. When the operator presses 
the dump button, the sand falls into 
the muller, the electric feeder fills the 


REFINING 


SURVEY 


N 1937, Betterton and Lebedeff’° 
| patented a process for further reduc- 

ing the bismuth content by the addi- 
tion of antimony to the bath containing 
small amounts of bismuth and then 
adding calcium and magnesium; Sb.Mg 
and Sb.Ca, are precipitated and help 
to remove the small bismuthide crystals 
by a physical process. 

Betterton and Lebedeff claimed the 
removal of bismuth to 0-0005 per cent 
by this method. Experimental work in 
the writer’s experience, however, has 
not achieved this degree of removal. 
Two typical experiments with work 
lead containing 0-05 per cent and 
0-01 per cent of bismuth, respectively, 
showed a reduction to 0-009 per ceni 
after calcium-magnesium treatment, 
with drosses containing 11-8 per cent 
and 18-9 per cent of bismuth respec- 
tively and final bismuth contents of 
0-006 per cent and 0-004 per cent after 
the addition of 0-2 per cent antimony 
and drossing. The bismuth drosses 
contained 20-3 per cent and 22-3 per 
cent bismuth _ respectively. The 
antimony was reduced from 0-2 per 
cent to 0-06 per cent in the drossing. 

T. R. A. Davey’ also doubts the 
claim, on theoretical grounds, as there 
is no evidence of a quaternary com- 
pound formed of magnesium, calcium, 
bismuth and antimony, and the action 
of the antimony is purely physical. 

A German specification in 1939 called 
for a bismuth maximum of 0-0] per 
cent and a lead content of 99-985 
per cent, with total impurities of 
0-015 percent. Investigations to comply 
with this specification led to the use of 
a Kroll-Betterton procedure. 

A 4-4-5 per cent calcium-lead alloy 


OF 


weigh lorry the 
continues. 

A few seconds after the sand is 
dumped into the muller, the computer 
energizes a water valve. The measur- 
ing and adding of sufficient water to 
bring the sand’s moisture content to 
the desired level is entirely automatic. 
Certain binding materials are now 
added to the sand in the muller. After 
a predetermined time, the moisture- 
corrected sand is dumped on to an 
outgoing vibrator. An elevator and 
belt system then carries the sand to 
the casting line. 

Tests have been conducted to com- 
pare the muller output using the new 


again and cycle 


LEAD 


METHODS 


Continued from METAL 


and magnesium in the form of rods 
were stirred into the drossed bath of 
work lead at 410°C. for 10min. and 
the temperature reduced to 360°C. in 
3hr.; the cooling rate was. then 
adjusted to reach solidification only 
af.er a further six hours. Drosses were 
removed and the pot scraped con- 
tinually. Work lead of 0-12 per cent 
bismuth content was reduced to 
0-008-0-012 per cent. A time of 14 hr. 
was taken and a yield of debismuthized 
lead of 91-94 per cent of the weight 
charged was obtained. 

Additions of 1 kg. of magnesium and 
0-5 kg. of calcium per ton of lead plus 
1-16 kg. of magnesium and 0-935 kg. 
of calcium per 10 kg. of bismuth were 
used for bismuth contents of less than 
0-05 per cent with an increase of 
10-20 per cent for lower contents. 

The procedure employed at Perth 
Amboy'® (American Smelting and 
Refining Co.) is to debismuthize if the 
bismuth is higher than 0-05 per cent. 

A 3-4 per cent calcium-lead alloy is 
added at 425°C. and magnesium 
powder stirred in, in a_ perforated 
basket. The quantities are quoted in 
Table IV. 

Magnesium additions were formerly 
of the same amounts as the calcium, but 
later two paris magnesium were added 
for one part calcium, as the magnesium 
is cheaper than the calcium-lead alloy. 

The first crust is skimmed off, the 
charge cooled and crust skimmed for 
return to the succeeding charge. The 
residual calcium and magnesium are 
removed with lead chloride at 480°C. 
If a bismuth content lower than 
0-02 per cent is required, 2 lb. per short 
ton of lead is added in the form of 


FOR THE REMOVAL 
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gauge to the output under the former 
“feel” system (Table I). These tests 
showed the improvement achieved by 
the moisture gauge and proved that the 
gauge could satisfactorily keep the 
moisture content within the require- 
ments of future castings. 

The industrial health aspects of this 
project were continuously evaluated as 
the various investigations were under- 
taken. An evaluation of the final 
installation by the Industrial Hygiene 
Department indicates that the system is 
completely safe as long as the source is 
inspected at frequent intervals and the 
relatively simple operating procedure 
is followed. 


OF BISMUTH 


By J. F. Holmes, a.tm. 


INDUSTRY, 1! August 196] 


antimonial lead, and the 
removed with caustic soda. 

D. Evers!’ reviewed the work of 
Kroll, Betterton and Lebedeff and the 
effect of subsequent additions of 
antimony, and described further experi- 
ments. The recommended process is 
to reheat the lead to 370°-380°C., add 
0-15-0-25 per cent of antimony as hard 
lead, cool to 340°C. and skim off the 
large amount of crust formed. The 
residual metal amounts to 80-86 per 
cent of the initial charge and contains 
0-006-0-008 per cent of bismuth. A 
40-50 ton kettle is treated in approxi- 
mately 9 hr. 

Grothe'® gave the following require- 
ments for reagents when the lead con- 
tained less than 100 gm/ton of bismuth. 

Caicium, 1-4 kg/10 kg of bismuth in 

the lead. 

Magnesium, 0-9 kg/10 kg. of bismuth 

in the lead. 

(To precipitate bismuthides.) 
Calcium, 0-47 kg/ton of lead 
Magnesium, 1-26 kg/ton of lead. 

(To render bismuthides insoluble.) 
The theoretical reactions, thermo- 

dynamics and phase-equilibria of the 
lead - bismuth - calcium - magnesium 
system are discussed, though Davey® 
stated that the Paper was based on 
incomplete data and numerous assump- 
tions, and has only a limited value. 

Koster and Sautter'? presented a 
thermal and metallographic study of 
the ternary system magnesium-calcium- 
bismuth to determine the basic prin- 
ciples of the Kroll-Betterton process. 
The system was found to contain five 
quasi-binary regions and at room tem- 


antimony 
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perature is divided into seven three- 
phase regions, viz.: Ca+CaMg, + Bi,Ca;,; 
Mg +CaMg, + Bi.Ca,; Mg+Bi,Ca,+T; 
Mg+T+Bi.Mg,; Bi+T+Bi.Mg;; Bi 
+T+Bi,Ca; Bi,Ca,+T+Bi,Ca, where 
T, the only ternary compound which 
occurs is formed in the quasi-binary 
region Bi,Ca,-Bi,Mg, and has the for- 
mula Mg.CaBi, as previously reported 
by Evers!”. The Bi.Ca, phase controls 
the primary crystallization. The suc- 
cess of the Kroll-Betterton process 
depends on the affinity of bismuth for 
calcium and magnesium, one reason 
for which is the high melting point of 
these phases; approximately 1,000°C. 
and 1,200°C. respectively. A detailed 
discussion of the constitution of the 
system and ternary eutectics was given 
with phase diagrams. 

A discussion of the fundamental 
principles of bismuth removal with a 
very complete and detailed presentation 
of the phase-equilibria of the lead- 
bismuth-alkali systems, ternary and 
quaternary diagrams, together with 
methods of calculation of reagent 
additions from stoichiometrical con- 
siderations and on the basis of reagent 
costs, is included in Davey’s Paper.’ 

Other patents were subsequently 
taken out on the use of alkali metals. 

The Betterton process is used at the 
Monterey Refinery, Mexico,*° where 
some 7,000 tons of bullion, containing 
0-1 per cent of bismuth, are treated per 
month, and dross containing about 
5 per cent of bismuth is obtained. 

Refinements adopted in the Trepca 
company’s works used less alkali earth 
metal and reagent quantities are:— 

Magnesium requirements—1 kg. per 
ton of lead, plus 1-02 kg. for 10 kg. of 
bismuth; 

Calcium requirements—0-5 kg. per 
ton of lead, plus 1-15 kg. for 10 kg. of 
bismuth; giving a reduction to approxi- 
mately 0-015 per cent bismuth. 

The Jollivet process is based on the 
reaction of magnesium and potassium 
with the bismuth in lead, and is capable 
of debismuthizing to very low limits.?! 

The lead, which Jollivet states should 
contain as little antimony and arsenic 
as possible, has the calculated amounts 
of magnesium and potassium stirred in 
at 370-380°C. and is then cooled almost 
to its freezing-point, when the drosses 
are skimmed off.?2-25 Additions of 
magnesium and potassium are calcu- 
lated from published constants; potas- 
sium can be added in the metal or as 
a  potassium-lead alloy. Jollivet** 
described the use of closed vessels and 
the passage of lead for debismuthizing 
through an electrolytic cell to form a 
potassium-lead alloy and discussed the 
development of a continuous process. 

Davey’ again gives details of the 
phase-equilibria of the system and of 
the calculation of the most economical 
reagent additions having regard to 
reagent costs. An addition of 243 lb. 
of magnesium and 958 Ib. of potassium 
is shown to be capable of reducing 
the bismuth content of lead (100 short 
tons) from 0-5 per cent to 0-004 per 
cent. 
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The Dittner process, which can also’ cent calcium fluoride, which protects 
remove bismuth to very low limits, the metal from oxidation and also 
employs an addition of sodium under serves to take up the carbon produced 
a flux of molten caustic soda, Na,Bi in the reaction. The reaction is 
being precipitated.?7->° exothermic, and the addition of the 

Two intermetallic compounds have calcium carbide in portions raises the 
been reported by Calingaert et al: temperature by some 40°-50°C. 
Mg.Na,Pb,*! (2 Mg.PbNa.Pb) and The substitution of aluminium for 
MgNaPb”? (Mg.Pb.Na.Pb). alkali and alkaline-earth metals for the 

The Kroll-Betterton, Jollivet and separation of antimony, arsenic, 
Dittmer processes are all capable of selenium and tellurium, particularly in 
being adapted to permit continuous solder treatment, was patented by 
operation. W. J. Kroll.*! 

In the calcium-aluminium process of 
Calcium-Lead Alloy Calloy and Kirsebosa Ltd., calcium 

The calcium-lead alloy for use in the ide is reduced with aluminium, and 
Kroll-Betterton process can be pro- the resulting calcium-aluminium alloy 
duced by several methods, including — me the eo of lead. : 

(1) the electrolytic process, (2) a calcium odyaku"™* gives an account of the 
chloride reaction, (3) a calcium carbide Preparation of lead-calcium alloy by 
reaction, (4) a calcium-aluminium alloy. ‘he carbide method; calcium chloride, 

(1) The Frary electrolytic process for — ’ fluoride, aluminium and 
the production of calcium, free from its - — carbide being added to a melt 
fused salts, is costly and slow, and of lead. 
requires considerable capital invest- 


ment. ; . 
(2) The calcium chloride process practice and the consumption figures 
* for adding calcium chloride to a bath 


ne Te etata en of lead at 750°-800°C. 


and stems from the “carrier-metal” El . 
process of Carron,** who, in 1859, pro- ectrolytic Processes 

duced barium-lead by the reaction of The other refining processes capable 
sodium-lead alloy with barium chloride. of removing bismuth are the electro- 

The reaction of sodium-lead alloy chemical ones; these are capable of 
with molten calcium chloride was used producing lead of high purity but do 
by W. J. Kroll?4 and the Metallgesell- mot always fit in well with normal 
schaft at Frankfurt for the large-scale smelter practice, and apart from high 
production of calcium-lead binary capital cost, require a supply of cheap 
alloys. The process is described by electricity for economic operation. 
Kroll,?° and consists of alloying the One of the earliest of these was the 
sodium with lead, and treating the Keith process in 1878, using anodes of 
alloy with fused calcium chloride. bullion lead, cathodes of pure sheet 

The disadvantages of the process are: lead and an electrolyte of 20 gm/L. 

(a) As the alloy has to be heated to lead sulphate, 180 gm/L. of either 
600°-700°C. for treatment with the sodium or ammonium acetate at a 
fused calcium chloride, there is some temperature of 38°C. This process 
loss of the expensive sodium by was not a commercial success, diffi- 
oxidation. culty being experienced in obtaining 

(b) The equation 2Na+CaCl. adherent deposits, although stationary 
2NaCl + Ca is reversible, and the system cathodes were replaced by rotating 
Na - CaCl. - NaCl -Ca forms an equi- ones. 
librium which leaves a_ considerable Probably the best known of the 
amount of sodium in the lead, together methods is the Bett’s process, which 
with the calcium. has been in use by the Consolidated 

(3) The calcium carbide reaction Mining and Smelting Corporation at 
CaC, + 3Pb—CaPb,+2C, has the advan- Trail, in Canada, since 1903,7°4° and 
tage of being much cheaper, and is has also been employed by U.S. 
based on the patent of W. J. Kroll in Smelting and Refining Co. since 1906, 
1916,°° and the subsequent patents of and by Cerro de Pasco since 1934, 
Betterton,®”? Siegens and Roder.*® among others. 

Information on the process is given The electrolyte used is a solution of 
by Kroll, 153949 and the industrial lead silicofluoride PbSiF,.6H,O, in 
application is described in B.I.O.S. hydrofluosilicic acid. 

Final Report, No. 883. Details of plant operation of the 

In brief, the calcium carbide is stirred Bett’s process at Trail are given by 
into a bath of lead heated to some C. L. Mantell,*7 W. A. Koehler*® and 
850 C., under a flux cover of some J. J. Fingland,*® while E. van 
90 per cent calcium chloride and 10 per _Erchkelens®° gives a description of the 


L. Pilissy** also gives details of the 
process, and Nashel’skii** describes the 


TABLE IV—CALCIUM ADDITIONS 





Bismuth Calcium Bismuth Calcium Bismuth 
per cent Kg/ton (per cent) (Kg/ton) (per cent) 








0-05 05 0-40 0-96 0-80 
0-10 | 0-65 0-50 1-08 0-90 
0:20 | 0-76 0-60 1:21 1-00 
0:30 0-86 0-70 1:44 
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electrolytic plant of the Norddeutsche 
Affinerie. 

The electrolyte contains some 
67 gm/L. of lead and 95 gm/L. of free 
fluosilicic acid, H,SiF,, and 142 gm/L. 
of total acid, and is circulated at 
3-4 gal/min. at a temperature of 
37°-40°C. 

Glue, goulac (by-product sulphonates) 
or bindarine are added to improve the 
deposit. The current density employed 
is from 14 to 18 amp/ft*, and the tank 
voltage is 0-30-0-70 V; a _ current 
efficiency of 90-93 per cent is main- 
tained. 

The bismuth is concentrated in the 
anode slimes and the following figures 
have been quoted by Dennis:°! Con- 
solidated Mining and Smelting Co. 
(Trail), 3 per cent; U.S. Smelting and 
Refining, 10 per cent; Cerro de Pasco, 
Peru, 30 per cent. Cerro de Pasco uses 
a modified Bett’s process,°2-5° pro- 
ducing lead of 99-996 per cent purity 
from anodes of 96 per cent lead content. 
A limited corrosion period is used for 
the anodes, which keeps the voltage 
drop across the slime-blanket from 
exceeding a value at which impurities 
are redissolved and co-deposit with the 
lead. A process of counter-current 
washing of the anode slimes, while on 
the anodes, with successively weaker 
electrolyte solutions and, finally, with 
make-up water, conserves the costly 
fluosilicic acid. 

The other major process in com- 
mercial use for the electrolytic refining 
of lead is the sulphamic acid process, 
described by Piontelli and Fanganini‘’ 
and based on the patents of Cambi and 
Piontelli.5* 

This process was installed at the 
Paderno Dugano works of A. Tonolli 
and Co. in 1948 and operated very 
successfully, producing lead of an 
average purity of 99-995 per cent from 
anodes of very variable composition, 
without special precautions being taken. 

Sulphamic acid has obvious advan- 
tages over fluosilicic acid in that it is 
not very toxic, non-injurious to the 
skin, stable in storage and much less 
corrosive. It is readily soluble, to give 
solutions of high-conductivity. 

The process uses an electrolyte of 
lead sulphamate in sulphamic acid 
(H.NSO,H) with a lead concentration 
of 80 gm/L. and a sulphamic acid 
concentration of 70 gm/L. at a tem- 
perature of 25°-30°C. Impurities such 
as bismuth, arsenic and antimony are 
practically insoluble in the electrolyte, 
and bismuth is reduced to very low 
limits in the refined cathode lead. 

A current density of 80-120 amp/m/? 
(7-4-11-1 amp/ft?) is employed, and a 
cathode efficiency of 93 per cent to 
96 per cent achieved. Tank voltages 
rise from an initial figure of 0-35 V 
when anodes are new, to 0-5 V when 
anodes are ready for replacement. The 
energy consumption is 140 kWh/ton 
of cathodes. 

An account of the preparation and 
properties of sulphamic acid is given 
by J. Newton Friend®’, and a very 
complete review of the chemistry of 


sulphamic acids and its derivatives by 
Audrieth et al.®° 

Other Papers which have been pub- 
lished®!-73 give further details of the 
process and plant. 

A plant using an improved sulpha- 
mate process was established at the San 
Gavino, Sardinia, works of the Monte- 
vecchio Lead and Zinc Co.”* in 1957, 
with an initial production of 3 tons/ 
day; this was later increased to 
15 tons/day. 

An electrolyte containing 80-85 gm/ 
L. of lead, 45-50 gm/L. of free 
sulphamic acid is used with mixtures 
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of colligneol and phenol and animal 
glues as addition agents. The current 
density employed is 110 amp/m? 
(10-2 amp/ft?). Lead of 99-995 per 
cent purity is produced, and leads of 
high bismuth content are worked at 
no extra cost. The plant replaces a 
pyrometallurgical plant, over which it 
is claimed to have considerable technical 
and economic advantages, costs having 
been reduced by as much as 20 per 
cent. Anodes are treated pyrometal- 
lurgically for the recovery of silver, 
bismuth and a 35 per cent antimonial 
lead. 
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Calorimetric Thickness 


Measurements 


RAPID METHOD FOR COATING 


ON SMALL 


4 RAPID workshop method for determining the coating thickness on small 
electroplated components has been proposed. The method depends upon 
the reaction of a metal and a solvent whereby the metal dissolves and produces 
a measurable amount of heat, depending on the system chosen (metal-solution). 
This amount of heat is directly proportional to the weight of the dissolved metal. 
A metal-coated product, of which only the coating is dissolved, produces for a 
constant surface a quantity of heat which is proportional to the average coating 
thickness. This principle is used to determine coating thicknesses. In order to 
measure the generation of heat as accurately as possible, a simplified calorimeter 
is used. 

Generally speaking, any reagent can be used that dissolves the metal coating 
at room-temperature in a fairly short time without attacking the parent metal. 
For measuring the coating thickness of nickel on stainless steel, the reagent used 
was 1 part nitric acid (s.g. 1-37), 1 part sulphuric acid (s.g 1-84), 2 parts water, 
5 gm/L. silver nitrate. For accurate measurement it is desirable to obtain the 
largest possible temperature increase for a given quantity of reacting nickel, and 
the smallest possible quantity of liquid should be used. Calibration curves can 
be derived, and when the relationship between the heat developed and the 
coating thickness has been determined for a given product, further measurements 


THICKNESS 
PLATED COMPONENTS 


can be carried out in a rapid and easy way. 


The method is especially suitable 


for measuring the average coating thickness on small mass-produced articles, 


which are fabricated regularly on long production runs. 


The authors have applied 


the method for measuring the coating thickness of nickel on stainless steel, of 
zinc and cadmium on steel and of silver on phosphor-bronze. 
(Trans. Inst. Met. Fin., 1961, 38, (1), 22) 


the annual conference of the 

Institute of Metal Finishing, 
held at Llandudno, was “Calorimetric 
Determination of Metal Coating 
Thickness on Small Objects”, by G. 
Krijl and J. L. Melse. An abstract of 
this Paper, which dealt with a rapid 
workshop assessment of coating thick- 
ness, appears above. The discussion 
on this Paper was opened by E. S. 
Spencer-Timms, and his remarks, with 
some of the other contributions to the 
discussion, are published here. 

E. S. Spencer-Timms (War Office) said 
that though the idea was not new, the 
authors appeared to have made it prac- 
tical, and until suitable instruments for 
the non-destructive measurement of coat- 
ings on such very small-sized components 
were invented the test must satisfy a need 
in the field of thickness measurement, 
although it was of extremely limited 
application. 

It gave, of course, only an average 
thickness but should give a true average 
thickness, whereas the well-known time- 
of-gassing test—probably the only other 
type which could be used with such 
components—tended to give the maxi- 
mum thickness, as the bigger areas of 
plating continued to gas after the thinner 
parts had been stripped. This might well, 
of course, suit the practical plater, who 
would prefer to have the maximum and 
not the minimum thickness determined. 

Unfortunately, the method only 
appeared suitable for quality control 


Or: of the Papers presented at 


tests on regular production lines for large 
numbers of small components, and could 
not be used as an ordinary inspection 
test. It required a great deal of empirical 
standardization, and depended upon the 
particular component and its surface area, 
whereas the time-of-gassing test was, 
theoretically at least, independent of the 
component and its area. 

What did the authors consider to be 
the overall accuracy of measurement of 
the average coating thickness? It may 
well be better than +25 per cent achieved 
by the time-of-gassing method, which had 
a large personal factor in the determina- 
tion of the end of gassing. There could 
be no doubt about the end in the authors’ 
calorimetric method. 

No reference was made to the tempera- 
ture of the specimens. Surely this was 
important, particularly when such very 
small volumes of reagent, such as 3 ml., 
were used. Obviously, specimens should 
be the same temperature as the reagent 
in the calorimeter and not discharged 
direct from, say, a hot rinse or brought 
in from a cold part of the factory. The 
authors’ aim had been to arrive at a 
simple works test for use by unskilled 
personnel, but each test required only 
3ml. of reagent. The temperature rise 
would be proportionate to this volume 
of liquid. How, therefore, was this small 
quantity to be accurately measured with- 
out laboratory equipment —at least a 
pipette or a burette? 

On p. 23, the authors gave the tem- 
perature rise for ten springs tested simul- 
taneously at 5° or 6°C., whereas the 


DETERMINATION 


curve in Fig. 2 showed temperature rises 
of the order of 20° to 25°C. He assumed 
these referred to different thicknesses of 
coating. The test was claimed to be 
rapid but, according to the coating, it 
seemed to require 3 to 10 min. per test, 
which must limit the number of tests an 
hour that one could carry out without a 
great multiplicity of calorimeters. 

Had the authors considered employing 
a more sensitive method of temperature 
measurement, e.g. a multi-thermocouple 
junction, so that single components could 
be measured, instead of ten or so at a 
time? It did seem a little unfortunate 
that up to this number had to be used 
together, because one might well have 
half unplated and the other half with 
some coating on, and get a wrong average 
thickness. Such a modification might 
make it more of a laboratory test than 
the workshop type with which the authors 
had been concerned, but it would be a 
justifiable improvement. 

E. A. Ollard (Atlas Plating Works) said 
that practically all the deposits that were 
likely to be tested would have in them a 
good deal of internal stress of some sort 
or another. It would not be a constant 
factor, even for a particular solution—at 
any rate over a short period—because 
most platers knew that solutions tended 
to vary somewhat in work, and that the 
internal stress in the deposit could some- 
times go up or down a good deal. Was 
this likely to produce a significant dif- 
ference in the results? If one were 
depositing bright nickel on the strip in 
question, and the apparatus were a little 
out of gear so that one got a large internal 
stress instead of the small one claimed by 
the makers, was this likely to have a 
significant result upon calibration? One 
could not, presumably, calibrate every 
day, and with substances such as a zinc 
deposit one might not get quite the same 
stresses, owing to the softness of the 
metal, but addition agents might produce 
a different heat solution in each case. 
There again, it would not be absolutely 
constant, though it might be reasonably 
so, within the experimental error allowed. 

Had any trouble resulted from exposure 
of the stem of the thermometer? As he 
recalled it, one had to make all sorts of 
allowances for thermometers, especially 
where stem exposure was involved. The 
apparatus seemed to have a very big stem. 
Were the temperature measurements as 
accurate as one could get? It seemed 
that a fair degree of accuracy was essen- 
tial. He did not think there was any 
great disadvantage in having to test ten 
specimens at once because, in this type 
of work, that was usually a very nice 
statistical number for a batch. One 
usually wanted to test ten at once. It 
would be much more disadvantageous if 
one had to test each separately. After all, 
it was not a laboratory test for application 





128 


to an odd specimen, but a routine test, 
for which purpose it might prove very 
useful indeed 

M. J. Reidt (Metal Research Institute, 
T.N.O., Holland) sought information on 
the effect of different brighteners on the 
reaction time, and thus the coating thick- 
ness. What was the average preparation 
time of the calibration curve, especially 
for zinc and cadmium ? 

M. Clarke (Tin Research Institute), 
referring to the effect of internal stress in 
the deposit, said that he had made some 
calculations recently to ascertain whether 
he could determine stress either from 
the energy released in the way Ollard 
had described, or from a change in the 
electropotentia! of a stressed deposit, 
compared with the same deposit un- 
stressed. He had found as a result of 
the calculation—one similar to that which 
had recently appeared in the Journal of 
the Electrochemical Society—that the 
change of energy produced by the stress 
in the deposit was of such a very small 
order compared with the chemical energy 
of dissolution of, say, nickel, that it was 
impossible to measure it. For stress in, say, 
a nickel coat of 50,000 to 100,000 Ilb/m?, 
the change in potential amounted to a 
few microvolts only—or a few calories 
compared with the number of kilo- 
calories that would appear in this sort of 
test when the coating was dissolved. He 
had come reluctantly to the conclusion 
that in such measurements of energy 
there was no future so far as assessment 
of stress was concerned. He could not 
think that stress would affect the results 
of the test to a noticeable degree. 


AUTHORS’ REPLY 


J. L. Melse, replying, said that it was 
interesting that such a high degree of 
accuracy could be obtained on such a 
simple apparatus. In the case of zinc on 
steel they had had an accuracy of 2 per 
cent. This had been obtained in the 
laboratory. In the case of the nickel- 
plated test springs in the factory they had 
obtained an accuracy of 4 per cent. They 
favoured a simple apparatus and there- 
fore used an ordinary temperature ther- 
mometer and measured the liquid in an 
ordinary measuring cylinder. They had 
filled this by means of a polythene bottle 
or tube, and in this manner it was 
possible to have an accuracy in the 
amount of liquid of 0:07 mL. The 
accuracy measurement for zinc and nickel 
on steel had been assessed statistically 
from 20 determinations. For higher 
accuracies it was possible to use better 
thermometers, a_ better temperature 
recording apparatus and a burette. It 
might produce a temperature range so 
small as to make possible the use of the 
apparatus with individual articles, but 
they had no experience of this. They had 
used the apparatus for more than a year, 
with good results, in their factory. 

Two temperature rises had been given, 
but one could not speak of temperature 
without mentioning the scale division of 
one’s thermometer. In the first case they 
had used a thermometer with a scale 
division of 1°, and in the second one 
with a scale division of 0-2°. This 
accounted for their somewhat confusing 
statement. 

It was necessary that the temperature 
before the first reading be constant, 
because it had a great influence on the 
results. The first time they had used the 


apparatus in the factory the results had 
not been as good as later, when this fact 
had been realized. The liquid stood in 
one corner of the room and the apparatus 
in the other. Therefore, there had been 
a difference between the temperatures. 
The liquid and apparatus now stood in 
the same place. Also, their practice was 
to wait a few minutes before dropping the 
articles in to ensure that their tempera- 
ture was that of the liquid and the 
apparatus. 

The kind of nickel and zinc used had 
a remarkable influence on the dissolution 
rate, but not on the amount of heat. The 
reaction rate was influenced by the addi- 
tion agent in the nickel, cadmium or zinc 
bath. In the time-of-gassing test this 
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was a drawback, but in the present test 
one waited until the reaction was com- 
plete. In the case of bright nickel the 
reaction was complete in 4 min., and in 
the case of matte nickel, 1 min. To ensure 
that the reaction was complete, 3 min. 
were allowed to elapse. They then 
measured the temperature. There were 
always heat losses, but the kind of metal 
had no influence upon the accuracy of 
the apparatus. 

They had been asked how long it took 
to make a new calibration line. For a 
normal line they made five or six deter- 
minations. This took, perhaps, an hour 
and a half. They had only to make a 
few determinations because the accuracy 
of the determinations was high 


Low Stress Rhodium Plating 


UE to the stressed condition of 
D the deposit, difficulty has some- 

times been encountered when 
applying heavy deposits of rhodium, 
which frequently results in cracking 
and therefore reduces resistance to 
corrosion. 

An electrolyte which allows the 
deposition of heavy deposits of low 
stress, possessing a hardness of 700- 
800 D.P.N., has been developed by 
The International Nickel Co. (Mond) 
Ltd., and is now marketed solely by 
Engelhard Industries Limited. The 
electrolyte is similar in general chemical 
nature to the conventional type of 
sulphate solution, and _ containers, 
anodes and the general operating pro- 
cedure are as for a conventional solu- 
tion. For optimum results, however, a 
number of precautions should be care- 
fully observed. 


Preparation of Basis Metal 


Best results in terms of deposit 
brightness are naturally obtained on 
well-polished surfaces, hence the finish 
on the parts to be plated should be as 
high as practicable in any particular 
application. Thorough cleaning, both 
mechanical and electrolytic, is, of 
course, essential, the test for effective- 
ness of the cleaning procedure being 
that the surface to be plated should 
show no “water-break” after dipping 
in 5 per cent sulphuric acid solution. 


Plating 


For most purposes, the electrolyte 
should be operated at a temperature of 
50°C. For well-cleaned parts of simple 
shape, free from re-entrant angles, 
crevices, etc., which are likely to trap 
or hinder the escape of gas bubbles, no 
agitation of the solution is normally 
required, though it is desirable to keep 
the solution gently stirred, preferably 
by slow movement of the cathode. In 
other cases, depending on the character 
of the part to be plated, it may be 
necessary to provide more vigorous 
agitation of the electrolyte, and this is 
best achieved by mechanical paddle 
stirring, or by the use of an agitator of 


the vibratory type, which provides a 
vigorous “boiling” action. Compressed 
air agitation is mot recommended. 
Alternatively, effective agitation for the 
detachment of hydrogen bubbles may 
be provided by periodic lifting and 
dropping of the cathode bar, provided 
that the bar receives a definite “jolt” 
by this arrangement. 

When any form of agitation is 
employed, it is absolutely essential that 
the electrical connection to the part to 
be plated should be firm enough to 
avoid breaking the contact and hence 
interrupting the current flow during 
movement, since this could result in 
exfoliation of the deposit. Exfoliation 
can also be caused by the adhesion of 
hydrogen bubbles due to insufficient 
cleaning, giving a pitted appearance to 
the deposit. If this effect is observed, 
a careful check should be made of the 
cleaning and pre-plating cycle. 

The recommended current density 
is 10amp/ft? (1-075 amp/dm?). With 
an operating temperature of 50°C., the 
rate of deposition will be in the order 
of 0-0001 in. (2-54 microns) in 20 min. 
Lower current densities are permis- 
sible, but the upper value should never 
exceed 20 amp/ft? (2-150 amp/dm?). 
The efficiency of the electrolyte is the 
same as that of a conventional sulphate 
solution. 


Electrolyte Maintenance 


The electrolyte as supplied contains 
10 gm/L. of rhodium and is prepared 
from Engelhard rhodium syrup No. 
3820. The rhodium content should 
not be allowed to fall during operation 
to less than 9gm/L. Replenishment 
is effected by the addition of Engelhard 
rhodium replenishing syrup No. 3821. 
Otherwise, the general maintenance of 
the solution is as for a conventional 
rhodium electrolyte, i.e, the solution 
should be kept scrupulously clean and 
free from suspended matter by regular 
filtration and, if used in the plating of 
printed circuits or other components 
embodying organic materials, it should 
be given a periodic treatment with 
activated charcoal. 
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New Plant & Equipment 


irregular Pressings 


;OR trimming drawn metal stamp- 
ings of irregular shape, a machine 
which overcomes most of the diffi- 
culties experienced with conventional 
trimming presses has been intro- 
duced by Moon Brothers Limited, 
of Beaufort Road, Birkenhead. It 
offers the advantages of high-speed 
operation, versatility, low power con- 
sumption and modest maintenance 
requirements, apart from operational 
reliability and a good safety factor. 

The trimming tools, shaped to suit 
the component, are mounted on four 
reciprocating slides which run in 
strong guideways fitted with adjustable 
gibs. The slides are arranged in two 
sets of opposite pairs, the entire 
mechanism being cam controlled. The 
actual trimming operation takes only a 
fraction of a second for each com- 
ponent, apart from the time required 
for manual loading and unloading of 
the components. 

In operation, the component is placed 
over a tool block which is a close fit 
in the interior of the component, the 
bottom edge of the block forming one 
of the trimming cutting edges. The 
component is clamped by a pneumatic 
chuck whose controls are also part of 
the safety system, as they ensure that 
the operator’s hands are out of reach of 


the trimming tools before these can be 
actuated. 

The trimming action is initiated by 
a treadle which engages a non-repeating 
key clutch and thus operates the cam- 
shaft which, in turn, engages two pairs 
of slides in succession, each slide pair 
being located diametrically opposite the 
other pair. Mutual jamming of the 
slides is thus impossible. The trimmed 
component is raised by ejector pads in 
the tool block to facilitate unloading, 
and the trimmed scrap is cut and 
removed by the continuously operating 
scrap cutter and removal hook. 

There are two models of this 
machine, the K.T. model for sheet up 
to 12 BG thickness and component 
diagonals of up to 214 in. and the J.T. 
model for sheet up to 24 BG thickness 
and component diagonals of up to 17 in. 
The power requirements of the 
machines are 54 and 4h.p. respectively 
and both are capable of outputs of up 
to 45-50 parts/min. 


Portable Cutter 


YOWERED by a Black and Decker 

1} hp. motor, a_ lightweight 
portable cut-off machine has _ been 
introduced by Pee-Cee Engineering 
Supplies Ltd., 115-119 West Street, 
Bristol, 3. Known as the “Portacutta”, 
this machine is suitable for cutting 


Left : The Model K.T. 
irregular trimming 
machine for stampings 
in sheet up to 12 BG 
thickness 


angle, tube, strip, bar, conduit or cable, 
weighs only 48 Ib., has a built-in swivel 
vice and will make 90° and mitre cuts. 
There is a quick-release guard, and a 
folding floor stand can be provided. 
The motor runs at 6,000 r.p.m., and 
an abrasive cut-off wheel is used. 
Typical cutting times are 10 sec. for 
jin. square bar, 8sec. for l4in. by 
4 in. by } in. angle iron, 3 sec. for 1 in. 
electric conduit. Standard wheel size 
is 10 in. by 4 in. by 7s in., and 5 in. and 
3 in. flanges and adaptors are provided. 


Cutting-Off 


(CLAIMED to be suitable for every 

‘ kind of workshop, large or small, 
a new rapid cutting machine, the 
Neva-Scimitar, has been introduced 
by Anderston Clyde Engineers Ltd., 
Irk Vale Works, Chadderton, Man- 
chester. This machine handles round 
or square bars, tubes, channels, and 
sheet metal. 

The Neva-Scimitar cuts in a few 
seconds, light and heavy gauge bar, 
strip, tube and sheet, in steel, plastics 
and non-ferrous metals. For example, 
2in. by 2in. by yin. angle-iron can 
be cut in less than two seconds to main- 
tain a rate of 1,500 cuts/hr., and 1s in. 
diameter tube can be cut at the rate 
of 2,000 cuts/hr. This machine is 
powered by an 8 h.p. electric motor, 
specially designed for high speed run- 
ning. It operates at 400/440 volts, 
3,000 r.p.m., including star-delta switch 
if desired, with motor protection switch. 
The dimensions are 4 ft. 6 in. by 
2 ft. 8 in. by 4 ft. 6 in. high. Nett 
weight: 800 lb. The special alloy 
cutting blade, 21 in. diameter, is fixed 
directly on the motor shaft and is 
easily removable for resharpening. 
Capacities are: rod or bar up to 4in. 
diameter; tube up to 4 in.; heavy 
sections up to 6in. by 4in.; strip up 


Below : Portable cut-off machine with machine with 14 h.p. Black and 


Decker power unit 





to 20in. by jin.; sheet metal up to 
x in. thick by any size. 

Equally high speed mitre cutting, 
shortening, groove cutting, notch cut- 
ting, and profile cutting of angles in 
sheet metal can be achieved. 

There is no distortion and scarcely 
any heat is generated. Smooth, clean, 
burr-free cuts are obtained, so that 
there is no time wasted on filing and 
dressing. 


Orbital Welding 


WELDING a bent tube of small 
diameter and of gauge thickness 
normally connotes a manual operation. 
Due to the awkward tube shape and to 
the small diameters, manual welding 
usually results in an uneven bead 
contour of large dimensions, marked at 
frequent intervals with “Stop and 
Start” craters. This type of deposit 
usually gives rise to a great deal of 
transverse stressing, due to its size, and 
is a focal point for stress patterns. This 
could prove a serious shortcoming in 
tubes subject to cyclic temperature, 
pulse pressure and high frequency 
vibration conditions. Furthermore, 
the uneven contour of the penetration 
bead may cause undesirable turbulence 
and a change from one tube assembly 
to another may result in serious changes 
in rates of flow and frictional losses. 
From this, it appears that, in order 
to achieve a weld of uniform penetra- 
tion and crown dimensions, and to 
achieve volumetric consistency from 
one tube assembly to the next, some 
automatic welding process is inevitable. 
Usually, bending to close limits involves 
the use of discard lengths of tube at 
each end in order that bends may be 
correctly positioned and no flattening 
of walls takes place in the bend area. 
The additional leverage provided by 
the discard lengths is essential to the 
preservation of the correct radius and 
to the dimensional accuracy usually 
demanded. 


Left : The Neva- 
Scimitar rapid cutting 
machine for tubes, 
bars, sheet and 
sections 
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Orbital welding head and “‘holding’’ device for the tube and end fitting 


These factors entail that the bending 
operation takes place before welding, 
and if an automatic process is contem- 
plated it will not be possible to rotate 
the workpiece under a fixed welding 
head. 

A torch that will orbit the pre- 
formed tube assembly is, therefore, 
necessary. For this purpose, a precision 
orbital welding method which, for the 
first time, allows a preformed tube to be 
automatically welded to an end fitting, 
has been developed by Palmer Aero 
Products Ltd., Herga House, Vincent 
Square, London, S.W.1, a subsidiary 
company of B.T.R. Industries Ltd. 

A butt weld is effected between a 
fully-formed tube held in a. fixed 
position and end fitting positioned in 
correct relationship to it. The weld 
crown dimensions and penetration bead 


dimensions can be very accurately con- 
trolled and such consistency can be 
obtained that designers are able to 
integrate the weld bead into design 
schemes. The degree of conceniricity 
of weld crown and penetration bead 
with the tube is extremely high and 
welds can be carried out to meet any 
desired X-ray standard. 

The need for this type of accurately 
formed tube assembly with attached 
fittings abound in the nuclear power 
industry, and in_ all industries 
concerned with handling corrosive 
materials at elevated temperatures. 
For example, N.S. Savannah has 
43,000 ft. of small bore stainless steel 
tubing fabricated into lengths of 27 ft., 
and about 42 miles of similar tubing 
are used on the burst cartridge detec- 
tion equipment at Calder Hall. 


MEN and Metals 


News from the George Cohen 600 
Group Ltd. is that they have appointed 
Mr. P. Bonner, B.Sc., A.M.I.Mech.E., 
to the board of their associate com- 
pany, T. C. Jones and Company 
Limited. Mr. Bonner was formerly 
with Ashmore, Benson, Pease and 
Company Limited, where he held tech- 
nical sales, production engineering and 
managerial positions. 


Appointed sales manager in the Far 
East for Kaiser Aluminum Inter- 
national, Mr. Bruce N. Wilson will be 
located in Tokyo, Japan. He has been 
associated with the company’s alu- 
minium export sales since 1954. 


It is announced that Mr. D. R. 
Walker, A.C.C.S., has been appointed 
secretary of the Vitreous Enamel 
Development Council. 


At the council meeting of the Insti- 


tute of Welding, Mr. D. Llewellyn, 
F.I.M., was elected to Honorary Mem- 
bership of the Institute in recognition 
of his distinguished contribution to the 
growth of welding, both by research 
and at the Ministry of Supply Welding 
Training Centre at Portobello, where, 
from 1942 to 1945, he lectured on weld- 
ing metallurgy. Mr. Llewellyn was 
also prominent in the East of Scotland 
branch of the Institute, and was its first 
chairman. 


The Incandescent Group of com- 
panies has appointed Mr. W. S&S. 
Sinclair to be manager of its Cardiff 
office. Mr. Sinclair joined the com- 
pany some twelve years ago. 


An announcement from Arthur E. 
Milner (Metals) Limited states that 
Mr. D. C. Devereux has been elected 
a director of the company and will be 
primarily in charge of the steel section. 
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OUT OF THE 


MELTING POT 


OROUS castings are confidently 
sealed by impregnating with an 
organic material capable of harden- 

ing: linseed oil in the past and some suitable plastics com- 
position nowadays. Defective castings are, perhaps a little 
less confidently, occasionally made good by filling surface 
cavities with a mixture of, yet again, an organic material 
capable of hardening and a metal powder, e.g. iron filings. 
Where service conditions permit, organic inserts, bushings 
and the like are provided in metal parts with complete 
confidence. This readiness to resort to organic composi- 
tions at the time when metal parts are embarking on their 
careers contrasts strangely with the neglect of similar 
compositions and the opportunities they provide when the 
time comes to build up and recondition metal parts after 
they have become worn or damaged. In such cases nothing 
but metal, deposited by metal spraying, electroplating or 
welding, at some considerable trouble and expense, would 
appear to be thought good enough. A very occasional 
exception to the rule is therefore welcome. One such 
exception is the proposal to recondition worn pistons (of a 
pump or of a compressor) by applying to the worn surface 
a composition containing up to 5 per cent of molybdenum 
sulphide (which acts as a solid lubricant), about 50 per 
cent of steel powder and 45 per cent of a liquid epoxy 
resin with a catalytic hardening agent which will cause the 
resin to harden at a temperature not greater than 100°F. 
The surfaces to be restored are machined to a rough finish, 
and the mixture is applied in a manner to form a hardened 
layer which stands proud of the required surface and 
which can then be machined down to the required level 
to restore the piston to its original diameter. Subsequent 
building up of the pistons, after further wear, is even 
simpler as it is not necessary to machine the worn surface 
before applying the epoxy resin mixture. 


Patching 


Opportunities ACHINES can either be designed 
M to imitate man or to improve on 

him. These two directions can be 

detected as far back as the history of engineering and 
mechanics can be traced. There has always been the trend 
to develop machines that could take over various tasks and 
machines that could help man with tasks which alone he 


could perform only with difficulty or not at all. At the 
same time, there has always existed another trend, to 
devise machines, automata, robots and the like that could 
duplicate human actions and behaviour as closely as 
possible or, more recently, devices that could duplicate, 
or at any rate simulate, at least certain functions of the 
human brain. Inevitably, there is a certain amount of 
overlapping between the two, but the main distinguishing 
criterion is the degree of success achieved. This differs 
vastly in the two directions. Thus, there is no denying 
the degree of success achieved by, for example, even the 
most primitive aeroplane over man’s inability to fly 
unaided. Likewise, there is no denying the very meagre 
success achieved in developing robots, let alone devices 
capable of showing the merest glimmer of anything 


approaching intelligence or the ability to learn. An overall 
appraisal of this kind is sufficient to put at rest fears of 
technological redundancy: there will always remain the 
opportunity of thinking up new tasks which will lead to 
the task of developing and building machines capable of 
performing them. Whether this is an intelligent activity 
need not necessarily be asked. Suffice it to point out that, 
by contrast, the numbers of “‘non-mechanical” tasks that 
arethought up, let alone performed, are very much smaller. 
The fact that, in this sector, man is so very far ahead of 
any machine may be responsible for a certain amount of 
resting on laurels. It may take further “mechanical” 
developments to shake this complacency by making it 
clearer where we could go and what we could achieve, 
even though they will never be able to take us there or 
achieve it for us. 


ENDING a very much overdue, 
even if interim, concise summing 
up of the conclusions arrived at 
so far by P. A. Rebinder and his collaborators from their 
work on the effect of surface-active materials on the 
mechanical properties of single-crystal and polycrystalline 
metals, occasional glances at the continuing investigations 
and their results must suffice to show what is going on. 
Of late, interest has turned to the effects of low-melting- 
point “‘surface-active” metals (mercury, gallium) applied 
as thin liquid films to test-specimens of higher-melting- 
point metals such as zinc, cadmium and tin. So far as the 
tensile strength of these metals is concerned, such thin 
films have been found to cause a marked reduction in 
strength and ductility as determined at a constant rate of 
straining. This effect was not connected with the presence 
of grain boundaries, nor with the dissolution (negligibly 
small) of the metal in the liquid surface film, nor with the 
interaction of the coating metal with the basis metal with 
the formation of intermetallic compounds. The mechanism 
of the effect is to be sought in the appreciable reduction of 
the surface energy of the metal as a result of the adsorp- 
tion of the coating metal both on the outer surface and, 
what is much more important, on the interior surfaces of 
incipient cracks developing during the deformation. 
Pursuing these investigations, a study was made of the life 
of such coated specimens when subjected to different ten- 
sile stresses. Both single-crystal and polycrystalline zinc 
specimens coated with mercury and polycrystalline 
specimens of cadmium coated with gallium were found to 
exhibit an abrupt transition of length of life with tensile 
stress. At very low stresses, specimens exhibited lives 
that could be measured in days or hours. As slightly larger 
stresses were applied, specimen life suddenly dropped to 
a few seconds or even fractions of a second. This sudden 
change is thought to be connected with a change-over from 
a fracture mechanism involving 


thermally-activated processes to 

one involving the lowering of ® 
the surface energy by the coating 

metal. 


Investigations 
Continue 
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Casting of Aluminium Alloys 


By W. M. Doyle, pn.v., m.eng., F.1.M. 


Research Division, High Duty Alloys Ltd., Slough 


by Aluminium Laboratories Ltd.® 

which represents a considerable 
improvement over the Rigamonti 
process. In this development, shown 
diagrammatically in Fig. 12, the steel 
belt loop is arranged outside the casting 
wheel so that there is a_ straight 
emergence of the cast slab. The 
operator also has an unrestricted view 
of the level of the liquid metal in the 
pool where the metal enters the wheel 
cavity. The mould wheel is made from 
forged steel and has an outside diameter 
of 40in. The steel belt passes over a 
pressure roll and is kept under tension 
by means of air pressure cylinders 
acting on the tensioning roll. A variable 
speed drive unit enables the speed of 
the wheel periphery to be controlled 
accurately up to 35 ft/min. The wheel 
interior is cooled by water jets which 
apply a fine spray to the inside face, 
giving latent heat cooling. The belt, 
0-064 in. thick mild steel, is cooled by 
a nozzle located between the cheeks of 
the pressure roll and, again, by means 
of a spray box giving a uniform water 
curtain over the whole slab width. 
Colloidal graphite, rubbed on_ the 
surface and polished, is used as a 
dressing for the belt and wheel and 
about 50 tons of strip may be cast 
before belt distortion causes defects in 
the strip. 

Liquid metal is fed at 680°-700°C. 
into the pool near the top of the wheel 
with minimum turbulence. Solidifica- 
tion takes place steadily as the strip 


A MACHINE has been developed 


oncluded from METAI 


travels around the casting wheel and it 
emerges near the bottom of _ the 
periphery at a temperature of about 
460 -500°C. The casting speed with 
commercially pure aluminium is up to 
27 ft/min. for 4} in. thick slab and about 
15 ft/min. for’; in. material. Success- 
ful results have been obtained with 
commercial aluminium and the near- 
pure alloys cast between 8 and 12 in. 
wide. Experience has shown that the 
slab exit temperature for alloys is 
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appreciably lower than for commercial 
purity. This is, of course, due to the 
longer freezing range and, in addition, 
there is increased surface exudation and 
oxidation, especially on the aluminium- 
magnesium alloys. 

The rotary strip casting pilot plant 
at Banbury is illustrated in Fig. 13, 
and the normal production is ; in. thick 
slab by 8 in. wide in commercial purity 
aluminium. This slab can be rolled to 
4 in. thick in one pass on an integrated 
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Above : Fig. 12—Diagram- 
matic sketch of the RSC 
process 


Left: Fig. 13—The Rotary 
Strip Casting pilot plant 
at Banbury 
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rolling mill. The material is subse- 
quently rolled to impact extrusion slug 
stock or coiled for later cold rolling. 
The potential of the RSC process 
appears to be in the efficient and 
economic production of strip for slugs, 
circles, rolled-formed tubes and sections. 


Hunter Engineering Process 

The Hunter Engineering Co. process 
has been described by Church.’ The 
complete installation consisting of a 
fully integrated, melting and holding 
furnace, a continuous casting machine, 
a leveller, a shear, an edge miller and 
a coiler, is illustrated in Fig. 14. The 
molten metal from a 7-ton melting and 
holding furnace flows horizontally from 
a tap-out box through a launder and up 
through a Marinite distributor, which 
spreads it uniformly across the width 
of the casting machine rolls. The 
molten metal in the tap-out box is held 
at a constant level just above the centre 
line of the rolls. The pair of rolls not 
only serve as a mould, but also as a 
heat sink and a source of motive power. 
Fig. 15 shows the unique arrangement 
of the nozzles for distributing the 
molten metal below the roll gap. The 
nozzles are machined from refractory, 
such as Marinite blocks, shaped so 
that on the outer surfaces they conform 
to the curvature of the rolls. The 
design of the distributor and nozzles is 
carefully arranged so that the solidified 
metal is subjected to a “bite” from the 
rolls before passing vertically upwards 
and over in a smooth curve to the 
roller levellers, through the edge miller 
and then it is wound into coil in an 
up-coiler. 

The rolls are cooled by water circu- 
lating through internal passages, and 
it is important to keep the temperature 
of the metal as low as possible in order 
tO maintain a small grain size and 
promote rapid solidification. The 
machine at Hunter Engineering Co. 
(U.S.A.) produces 36 in. wide strip, 
1 in. thick, at a rate of 24 to 34 ft/min. 
The complete installation only occupies 
300 ft? of floor space. These machines 
are used in three firms in America for 
the production of pure aluminium and 
low strength aluminium alloys for 
painted strip and other commercial 
applications. 


Conclusions 


A foundry dealing with an inter- 
mittent requirement for a wide range of 
alloys, in a variety of different ingot 
sizes, for subsequent fabrication by 
extrusion, forging or rolling, is best 
served by vertical, semi-continuous, 
casting machines, which are based on 
the use of a fixed, or reciprocating, 
mould process. This is the only 
method currently available for the 
casting of the higher strength alu- 
minium alloys. The economic use of 
the truly continuous casting version of 
this process will require a demand for 
a limited number of alloys in a few 
ingot sizes. The typical melting furnace 
capacity to supply one such continuous 
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Fig. 15—Sketch 
showing refractory 
nozzles for distribut- 
ing the molten metal 
in the Hunter Engi- 
neering Company 
process 


machine in production is about 1} to 
2 ton/hr. 

The moving-mould, integrated cast- 
ing and rolling machines necessitate a 
large demand for either rod or strip, 
where the subsequent surface finishing 
requirement, such as anodizing, is not 
too critical, in commercially pure 
aluminium or in a low-alloy content 
alloy. 

The Properzi machine is ideally 
suited for the production of small 
diameter bar and rod for wire-drawing 
with an output of 1} to 2 ton/hr. 

The Rigamonti machine is capable 
of producing narrow cast strip, about 
5 in. wide by ;-1l in. thick, at a rate of 
nearly 2 ton/hr., and the Hunter- 
Douglas process is available for the 
production of 7 in. wide by 1 in. thick 
strip at about 1 ton/hr. 

The potential output of the Hazelett 
machine, by far the largest of any of 
the moving mould processes, is just 
over 9ton/hr. of 36in. wide by 1 in. 
thick strip and the sheet rolled from 
this strip is stated to have very similar 


rl 


= aie 


strength and forming characteristics to 
those of the conventional product. 

The Aluminium Laboratories RSC 
process is suitable for the production 
of strip up to about 12 in. wide by # in. 
thick, at -a rate of approximately 
3ton/hr. The rolled product can be 
used quite satisfactorily for the produc- 
tion of impact-extrusion slugs. 

With the Hunter Engineering Co. 
process, it is possible to produce a 
little under 1 ton/hr. of 36 in. wide by 
} in. thick strip, coiled ready for 
re-rolling. 
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13 to the fFournal of the Institute of 
Metals. 
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Industrial News 


Instructional Course 

London is the venue of the 14th Inter- 
national Instructional Course on Fine 
Measuring Instruments, which is to be 
held from September 11 to 22 next, at the 
Imperial College of Science and Tech- 
nology, under the auspices of Carl Zeiss, 
Jena. At this course, ten world-acknow- 
ledged experts in various aspects of 
metrology will present Papers on their 
particular subjects and give demonstra- 
tions and practical instruction on some of 
the most accurate instruments made. 

Included in the range of instruments 
which will be demonstrated will be the 
universal horizontal metroscope, a light 
sectioning tester, a gear wheel tester, a 
small bore measuring microscope, and an 
angle division tester. 

This course, which is being held for 
the first time in this country, is being 
organized by C.Z. Scientific Instruments 
Ltd., of 12a Golden Square, London, W.1, 
from whom all particulars may be 
obtained. A nominal charge of 25 gns. per 
person is being made, and it is expected 
that some 60 engineers from major 
engineering concerns and Government 
departments will attend. 


Metal Finishing 

To open the winter session of the 
Midland branch of the Institute of Metal 
Finishing, a meeting will be held on 
September 5 next at the James Watt 
Memorial Institute, Great Charles Street, 
Birmingham, at 6.30 p.m., when the chair- 
man of the branch, Mr. J. Chadwick, will 
give an address on “The Modern Plating 
Shop—Theory and Practice”. 
U.S. Lead and Zinc 

News from Washington is that the 
House of Representatives Interior Com- 
mittee this week told Congress that, based 
on operations last year, 273 mines in the 
United States could be helped by a sub- 
sidy on their production of lead and zinc 
That number of mines in 1960 produced 
58,032 tons of both lead and zinc, the 
committee said, and would meet the 
requirements in the committee’s Bill that 
they were not producing more than 3,000 
tons of both lead and zinc each year. 

The 3,000 tons annual output of lead 
and zinc was one of the requirements to 
the committee’s Bill that would authorize 
the Interior Department to pay subsidies 
to the small producers of the two metals 
over the next four years. 

The measure would also guarantee 
mines a stabilization price of 29 cents per 
lb. combined for lead and zinc. 


Heating Equipment 

At the Heating, Ventilating and Air 
Conditioning Exhibition, to be held at 
Olympia, London, next month, Barlow- 
Whitney Limited will be exhibiting a wide 
and varied selection of “B-W” process 
heating equipment embracing ovens, fur- 
naces, high vacuum and pressure impreg- 
nating plant, humidity test cabinet and 
other environmental test equipment, 
white metal melting equipment, liquid 
and gas flow-line heaters, wax and com- 
pound melting tanks, and a variety of 
smaller industrial heating equipment. 

Specially featured will be an electrically 
heated shaker hearth, a gas-fired hori- 
zontal batch furnace, metal pots and baths 


for hot tinning, soldering, babbitting, 
cable jointing, melting, lead and salt tem- 
pering, etc., and a range of small furnaces 
including a twin toolroom furnace. 


Welding Engineering 

Advance information has been given by 
the Institute of Welding regarding the 
first of the exhibitions of the Institute, 
which will take place in conjunction with 
the Spring Meeting of the Institute, to be 
held at Buxton, Derbyshire, next year. 

The title of the exhibition will be 
“Welding Engineering 1962”, and the 
exhibition will cover all processes and 
techniques with which the Institute is 
primarily concerned — welding, brazing, 
soldering, cutting, metal spraying, and 
inspection, testing and safety. A feature 
will be a section devoted to research and 
a display of detailed illustrations of 
welded construction submitted by indus- 
trial corporate members of the Institute. 

The subject of the Spring Meeting itself 
is “Welding for Power Generation” and, 
at the technical sessions, 30 Papers on 
important topics will be presented and 
discussed. 


Showing in India 

Exhibiting on Stand No. 4 in the British 
Pavilion at the forthcoming Indian 
Industries Fair being held at New Delhi, 
W. Canning and Company Ltd. are show- 
ing a variety of their equipment, including 
electroplating and polishing equipment. 

Among the items to be displayed are 
the following: the Victor chrome plating 
barrel, for bulk chrome plating of small 
nickel-plated parts; the “Numinik” plat- 
ing barrel, a submerged barrel unit for 
most processes other than chrome, it is 
fitted with a swing-over device for quick 
and easy loading and unloading of the 
barrel; the ‘“Aurax” plating barrel, a 
miniature barrel for gilding and plating 
small batches of work such as jewellery 
and electronic components. 

In addition, there will be the centri- 
fugal dryer, for drying small articles for 
electroplating, barrel burnishing, etc.; 
polishing equipment, which will be repre- 
sented by a semi-automatic centreless 
polishing machine for rods and tubes, 
together with a representative selection 
of polishing compositions. Also on the 
stand will be examples of new type 
“Meteor” resistance boards, polishing 
compositions and displays of plated 
finishes, including “B.Q. Super” bright 
nickel, “296” corrosion-resisting nickel, 





Obituary 
Mr. J. D. Wolff 


WE regret to record the death of 

Mr. James D. Wolff, senior 
partner of Rudolf Wolff and Co., metal 
merchants. Well known on the London 
Metal Exchange, with which he had 
been associated since 1904, he had also 
served on its committee almost con- 
tinuously from 1928 to 1950, and was 
chairman of the board of Metal Market 
and Exchange Co. Ltd. from 1946 until 
June of this year. 
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crack-free chrome, “Hylite” bright zinc, 
gold, silver and other plating processes. 


U K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange official warehouses at the end 
of last week fell 125 tons to 6,011 tons, 
comprising London 2,945, Liverpool 1,825 
and Hull 1,241. 

Copper stocks rose 90 tons to 21,741, 
distributed as follows: London 700, Liver- 
pool 16,991, Birmingham 50, Manchester 
3,925, Hull 50, and Glasgow 25. 

Lead duty-free stocks fell 555 tons to 
7,106 tons, comprising London 6,831, 
Glasgow 100, Swansea 175. In-bond 
stocks fell 400 tons to 3,143 tons (all in 
London). 

Zinc duty-free stocks fell 269 tons to 
3,824, comprising London 2,795, Glasgow 
176, Hull 50, Manchester 400, and Liver- 
pool 403. In-bond stock were unchanged 
at 2,435 cons (all in London). 


Students’ Competition 


An announcement from the North West 
branch of the Institute of Metal Finishing 
concerns a competition for students (age 
limit 25 years) which is to be held by the 
branch. The subject matter is left entirely 
to the author, the only proviso being that 
it should be allied to the art and science 
of metal finishing. Papers submitted can 
vary from the academic to the most prac- 
tical, thus allowing the apprentice at shop 
floor level and the college student to par- 
ticipate on equal terms. This competition 
is open to all students, whether members 
of the Institute or not. 

Prizes to the value of between £5 and 
£10 are in the form of vouchers to enable 
winners to select books, apparatus or 
equipment of their choice. Prizes will be 
awarded as follows: (1) best all-round 
Paper; (2) best organic Paper; (3) best 
electrochemical, chemical or allied subject 
Paper (this can, of course, include polish- 
ing, cleaning, pickling, etc.); (4) best 
practical Paper; (5) best Paper under the 
age of 20. 

Further prizes may be awarded should 
the judge decide Papers of outstanding 
merit justify it. Entrance forms may be 
obtained from Mr. F. Spicer, Suffield 
Cottage, Moorhead, Gildersome, Leeds. 


New Israeli Smelting Plant 


A plant for the smelting of non-ferrous 
metals and the production of ingots is 
being built in Petach Tikva, it is reported 
from Jerusalem. 

Financed by a group of South African 
investors, the owners of Non-Ferrous 
Metalworks Ltd., Durban, the plant will 
commence production during the first half 
of 1962. Raw materials will be imported 
except for scrap, which is already avail- 
able. The plant will be able to produce 
ingots hitherto unavailable to local 
industry. It will also make use of scrap 
supplies which formerly were sent abroad 
for processing 


Nickel Production 

Deliveries of nickel in all forms during 
the first half of 1961 were slightly below 
the total deliveries in the first six months 
of 1960, and about 10 per cent above the 
deliveries for the second six months of 
1960, the International Nickel Company 
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of Canada’s interim report stated. The 
average selling price for copper was 
below the levels for both the first half and 
second half of 1960. “Our sales, cost of 
sales and inventories in all of these periods 
include nickel acquired from others at 
market prices under arrangements which 
lessen the United States Government’s 
accumulations of surplus nickel.” 

Deliveries in the whole of 1960 
amounted to 351,880,000 tons. With the 
United States steel industry looking 
forward to increased activity this autumn, 
the outlook is that nickel demand will 
strengthen further in the last six months 
of this year, the report added. 


Tin Production 


Southern Rhodesia produced 64.61 tons 
of tin during June this year, against 66.39 
tons in May and 51-77 tons in June 1960, 
according to figures issued by the Depart- 
ment of Mines. Total production for the 
first half of 1961 was 370-38 tons, com- 
pared with 350-63 tons in the same period 
in 1960. 

Production of tin concentrates totalled 
3.22 tons in June, against 7-55 tons in 
May and 5-68 tons in June 1960. The 
total for the first six months was 33-50 
tons, against 27-39 previously. 


An Order from Greece 


In the face of strong competition from 
German and Japanese companies, Carblox 
Limited (carbon brick manufacturing 
company of the Marshall Refractories 
group) have secured an order for a lining 
for a new blast furnace to be built near 
Athens. The company will also supply 
the firebrick linings and checker fillings 
for the two hot blast stoves which will be 
built for operation with the blast furnace. 

Mr. D. W. Hubbard, sales manager to 
the company, in announcing this £100,000 
order on his return from Greece, stated 
that it represents a further substantial 
addition to their export business, in which 
the Marshall group now sells refractories 
to 36 different countries. 


Copper and Brass for Argentina 

Recent news from New York is that 
the Phelps Dodge Corporation has signed 
a contract to join with other interests in 
the establishment of a major copper and 
brass fabricating company in Argentina. 
The project will involve initial capital 
investment of 11,900,000 dollars, with 
Phelps Dodge investing 3,400,000 dollars, or 
a 28-6 per cent equity interest. Other mem- 
bers of the group are Direccion General 
de Fabricaciones Militares, the industrial 
agency of the Argentine Army; Garo- 
vaglio y Zorraquin Ltd. Argentine 
management and holding company, and 
AB Svenska Metallverken, a Swedish 
producer of non-ferrous metals. The 
contract is subject to approval by the 
Argentine Government. 

A new company— Phelmet — will 
operate a plant now under construction 
near Buenos Aires. The private investors 
will provide management and technical 
skill in providing a variety of copper and 
brass products. 


Southern Rhodesian Production 


Figures issued by the Department of 
Mines at Salisbury show that Southern 
Rhodesia produced 1,204 tons of copper 
during June this year, compared with 
1,145 tons in May and 1,291 tons in June, 
1960. Production during the first six 
months of this year totalled 6,436 tons, 


against 6,948 tons in the same period of 
1960. 

Antimony production was 8-31 tons 
during June this year, against 12-93 tons 
in May and 33-78 tons in June, 1960. 
Total production for the first six months 
this year was 71-31 tons, against 87-69 
tons in the same period in 1960. 

Production of beryllium during June 
totalled 23.39 tons, against 22-80 tons in 
May and 54.73 tons in June 1960. Pro- 
duction for the first six months in 1961 
was 136-32 tons, compared with 236-59 
tons in the same period a year ago. 


A New Department 

It is learned from Elliott Brothers 
(London) Limited, a member of the 
Elliott-Automation Group, that it has 
created an automation analysis depart- 
ment within its data processing group of 
divisions. 
Portable Cut-off Machine 

Recently introduced by Pee-Cee Engin- 
eering Supplies Ltd. is a new “Portacutta” 
cut-off machine which is a 1} h.p. light- 
weight portable unit. Among some of 
the special features of this unit mentioned 
by the makers are the following: it will 
cut iron, steel, brass, bronze, etc., weighs 
only 48 lb. complete, is powered by a 
Black and Decker power unit, all motor 
bearings are dust sealed, and a low cost 
abrasive disc replacement. 


Tax Abatement Decree 


A decree has been issued by the 
Argentine Government establishing a ten- 
year abatement or eventual exemption 
from income tax and other fiscal charges, 
including customs duties, to foster indus- 
trial development in the Patagonia region. 

Industries benefiting from the decree 
will include primary aluminium and 
metallurgical plants south of the Colorado 
river. 


Beryllium Plant for Brazil 


It is reported from New York that the 
Standard Beryllium Corporation has 
announced that it would build a 100,000- 
ton-a-year capacity concentrating plant at 
its Boa Vista beryl ore body in Brazil. 

The plant is expected to be in opera- 
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tion early next year. Company President 
P. L. Brandon said it was planned to 
build a second plant at Boa Vista after 
the first one was operating. The cost of 
the first plant would be met from the 
company’s own resources, Mr. Brandon 
said, but the second might require outside 
financing. 


Electronic Data Processing Symposium 

Organized jointly by the Electronic 
Engineering Association and the Office 
Appliance 2nd _ Business Equipment 
Trades Association, an electronic com- 
puter exhibition is to be held at Olympia, 
London, from October 3 to 12 next. Also, 
jointly with this exhibition, an Electronic 
Data Processing Symposium will be held 
at Olympia on October 4, 5 and 6. 

Full details of these events may be 
obtained from the Electronic Computer 
Exhibition, 64 Cannon Street, London, 
E.C.4. 


Aluminium for Building Trades 

Extending their activities to the market 
for building products, James Booth 
Aluminium Limited have recently intro- 
duced “Boxrib” vertical cladding, the first 
of a range of corrugated and troughed 
aluminium cladding sheets. A useful little 
brochure, suitably illustrated with photo- 
graphs and diagrams, describes this new 
cladding, given such details as specifica- 
tion, design load, weight and coverage, 
flashing accessories, fixing accessories, 
together with some notes on contact with 
other materials, fasteners, and the like. 

Booth “Boxrib” is an 8 in. pitch 
troughed aluminium sheet with 1 in. deep 
ribs, designed specifically for wall cladd- 
ing. The simple yet entirely weather- 
tight sidelap uses a minimum of material, 
and fixing, by standard type fasteners, is 
said to be quick and inexpensive. 

With the object of providing the quick 
delivery which contractors frequently 
require, Boxrib will be supplied from bulk 
warehouse stocks. In order to simplify 
inventory problems, and ensure efficient 
service, the company states that this 
product will be available in one gauge 
and in one finish only, and in fixed 
standard lengths. 


Contract Announcement 

A £6,000 order for mild steel and 
Monel metal fractionating trays, for use 
in the Esso synthetic rubber plant at 
Fawley Refinery, has been placed by 
Foster Wheeler Ltd. with the Liverpool 
firm Andrews Bros. (Bristol) Ltd., through 
their London agent, K. A. Ballard Ltd. 


Half-Yearly Meeting 

Advance notice is given by the National 
Association of Non-Ferrous Scrap Metal 
Merchants that its half-yearly general 
meeting will be held at the Engineering 
Centre, Birmingham, on Tuesday, 
December 5 this year. It will be pre- 
ceded by a luncheon for members at the 
Midland Hotel, as in past years. 

Preliminary notice has also been given 
by the Golfing Society of the Association 
that the Autumn Meeting of the society 
will be held on October 5 next at the 
Copt Heath Golf Club, Solihull, War- 
wickshire. 
Canadian Aluminium 

It was recently announced that the 
Canadian British Aluminium Company 
Ltd. intends to expand its Baie Comeau 
smelter by another stage to produce an 
additional quantity of approximately 
45,000 short tons of aluminium per 
annum. Construction work on this expan- 
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sion will be started in 1963 in order to 
bring the additional facilities into opera- 
tion by July 1965 

The additional metal will become avail- 
able to The British Aluminium Company 
Limited to meet its estimated future 
requirements. Expenditure on the expan- 
sion is expected to be approximately 
36 million dollars. 


Resin-Bonded Fabrics 

Nuclear engineering developments have 
introduced new problems in_ bearing 
design, requiring materials which can 
withstand heavy radiation, operate with- 
out oil or grease lubrication, and remain 
unaffected by immersion in “pond” water. 
United Coke and Chemicals Company 
Limited have developed a new addition to 
their range of “Orkot” resin-bonded 
fabrics for this application. Known as 
Orkot Grade TL, it has undergone exten- 
sive radiation exposure and aqueous 
immersion tests, and has been specified 
for the bearings for the fuel element 
handling equipment at both Hinkley Point 
and Sizewell atomic power stations. 

The new material is said to be tough, 
hard wearing and has a low coefficient of 
friction with aqueous lubricants. For dry 
running conditions it is available impreg- 
nated with graphite or MoS.. 


Copper Brand Registration 


Registration of the following brand of 
high-grade fire refined ingot bars under 
Class B (ii) of the Standard Copper Con- 
tract has been approved by the Committee 
of the London Metal Exchange, and such 
brand will constitute a good delivery 
against all contracts maturing after 
August 9. 

Brand: “M.B.” Producers: Empresa 
Minera de Mantos Blancos S.A. Agustinas 
1360 or Casilla 153-D, Santiago de Chile. 
Refinery: Casilla 570, Antofagasta. 


News from Birmingham 

Normal working has been resumed after 
the holidays in the Birmingham metal 
and engineering industries, but customers 
are not in any hurry to come forward 
with new business. The flow of metal 
components and raw materials to the 
motor trade is on a moderate scale. Car 
manufacturers are continuing the normal 
rate of output, but it is too early yet to 
discover what the results of recent legis- 
lation are going to be during the autumn 
and winter, which undoubtedly will be 
the testing time for the _ industry 
Foundries and rolling mills are busy on 
products required by the light engineer- 
ing industries 

Steel output was down in July by three 
per cent as compared with the same 
month in 1960. Production in August 
will be affected adversely by the holidays. 
This, however, does not apply to pig iron, 
as blast furnaces are kept in action. Con- 
sequently, there has been some increase 
in stocks of all grades. Demand for build- 
ing steel continues one of the brightest 
aspects of the industrial situation. Delay 
is experienced in obtaining supplies of 
reinforcing bars and rods, but in most 
other forms of steel there are adequate 
supplies which can be obtained reason 
ably promptly from works and stockists 


New Address 


Ix has been announced that the regis- 
tered offices of the Vitreous Enamel 
Development Council have been trans- 
ferred from 11 Ironmonger' Lane, 
London, E.C.2, to 28 Welbeck Street, 


London, W.1, with the telephone number 
of Hunter 2237. The general manager 
of the Council is Cmdr. G. Clarke, 
F.C.C.S. 


High Speed Nozzles 


Production time in the fabrication of 
Stator cases is reported to have been more 
than halved at General Utilities Ltd., 
Poynton, with the use of British Oxygen’s 
high speed nozzles on the 84in. Bison 
cutting machine. Fifteen sets of six stator 
cases have been made for Lancashire 
Dynamo and Crypto Ltd., who are build- 
ing generators for installation in Polish 
power stations. Two out of each set have 
scalloped edges. 

Individual cases were 7 ft. by 6ft. in 
area and } in., jin. or 1j in. in thickness. 
General Utilities’ job was to cut the inter- 
nal profile on each—60 in. in diameter on 
the plain cases and 60 in. maximum 
diameter on the others—to shape the 
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outside of the cases and to cut out ten 
small holes in each. Fitted with standard 
nozzles, the Bison took about 34 hr. to cut 
one of the scalloped cases. A British 
Oxygen specialist suggested high speed 
nozzles, which use acetylene as the fuel 
gas. Cutting time per cast was reduced 
to under 1} hr. and the quality of cut was 
maintained. 


Malayan Tin 


According to the Chief Statistician at 
Singapore, Malayan tin production in the 
first half of this year amounted to 27,130 
tons. This compared with 25,018 tons 
for the corresponding period last year. 
Malayan output for the whole of last year 
amounted to 51,979 tons. Meanwhile, 
stocks of Malayan tin metal and tin-in- 
concentrates at the end of June amounted 
to 8,796 tons, the Chief Statistician also 
announced. This compares with end-of- 
May stocks of 9,769 tons 





Consolidated Tin Smelters 

Group net profit, year to March 31, 
1961, £619,540 (£531,337) and dividend 
3s. 6d. per £1 unit (same _ including 
bonus). Total net assets attributable 
to the holding company £8,552,344 
£8,167,512) including net current assets 
£6,990,489 (£6,676,430) and fixed assets 
£1,380,870 (£1,304,920). 


Indian Copper Corporation 

profit for the year £1,307,982 
£1,202,259). Dividend of 27 per cent 
same) recommended. Chairman stated 
that production of copper in 1960 was a 
record at 8,769,300 tons. 


Gross 


Aluminium Ltd. 

It is reported from Montreal that the 
company had a consolidated net income 
of 15,112,000 dollars or 49 cents a share 
in the first half of 1961, against 21,819,000 


Trade Publications 


dollars or 71 cents in the same period last 
year. Consolidated sales and operating 
revenues were 250,322,000 dollars, against 
255,814,000 dollars. 

Aluminum Co. of Canada, whose 
accounts are consolidated with the parent 
company had a net income of 11,088,567 
dollars, against 14,092,854 before pre- 
ferred dividends. 

Company President Nathaniel V. Davis 
reported that consolidated sales of all 
forms of aluminium in the second quarter 
were 172,000 tons, against 159,000 tons in 
the first quarter and 180,000 tons in the 
second quarter last year. First half sales 
were 331,000 tons, against 360,000 tons in 
the same period last year. Sales so far 
this year in Canada, the United States 
and some other markets are showing 
“encouraging improvement”, he said, but 
sales have declined in the United 
Kingdom and Western Europe. 





Impalco Aluminium.—Imperial Aluminium 
Company Limited, P.O. Box 216, 
Witton, Birmingham, 6. 

An eight-page leaflet describes Impalco 
treadplate, with its applications and 
properties, other statistical information 
and a number of illustrations. 


Magnetic 


Magnets. — Rapid 
Birming- 


Lombard Street, 


Lifting 
Limited, 
ham, 12. 
A useful leaflet describing the “Dread- 

nought” lifting magnets produced by this 

firm. Diagrams and statistics are given, 
is well as several illustrations of these 
magnets in operation 


Foundry Supplies.— Foundry Suppliers 
Limited, 25a Cockspur Street, London, 
S.W.1 
Five new leafilets have recently been 

issued by this firm, dealing respectively 

with (a) Anson shell moulding and core- 
making equipment; (b) Hycon tester for 
the precise determination of the hydrogen 
content of molten aluminium by the 

“initial bubble” principle; (c) Baeuml 

deoxidizing and bright-dipping equip- 

ment with built-in fume extraction and 


d centrifugal casting 
e) King portable Brinell 


neutralization; 
machine; and 
hardness tester. 
Welded Steel Fabrications. — Old Park 

Engineering Limited, Holly Hall, 

Dudley, Worcs. 

A well illustrated brochure from this 
company, a member of the Tube Invest- 
ments group, details the various parts of 
their works and facilities for production. 
These include large and heavy fabrications. 


Die Set Buyers’ Guide.—Winstanley and 
Company (Kings Norton) Limited, 
Kings Norton, Birmingham, 30. 

This useful 32-page brochure is descrip- 
tive of the “Winstan” press tools, etc., 
produced by this company. Details are 
given of cast iron die sets, all steel die 
sets, demountable units, mould guide pins 
and bushes, sliding ball bearing bushes, 
standard guide pins and bushes, standard 
punch shanks, also notes on the engin- 
eering services provided by the company. 
Statistical data and diagrams are included 
in the guide, which is designed to provide 
the designer, the buyer and the toolmaker 
with every means of ensuring the correct 
selection of die sets. 
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Metal Market News 


Exchange did not reopen for 

trading until Tuesday last week and 
trading was not very active, in con- 
sequence of which turnovers were 
below average. The usual details of 
warehouse stocks were published and 
these showed that the upward trend in 
copper is still continuing, for there was 
an increase of 526 tons to 21,651 tons. 
In contrast, the lead tonnage fell 
sharply for the second week running, 
the reduction being 950 tons to 11,204 
tons. The stocks of tin dropped by 
28 tons to 6,136 tons, and of zinc by 
55 tons to 6,528 tons. In view of so 
many factories being closed for the 
annual holiday, business with con- 
sumers was on a small scale, but 
nevertheless values held up quite well, 
tin being a particularly good market. 
All markets were affected by inter- 
national factors, and copper particu- 
larly by the news of disturbances in 
Rhodesia and the threat of a strike at 
Anaconda’s two mines in Chile. This 
threat became a reality when on Friday 
it was known that not only had a strike 
broken out at El Salvador and Pot- 
rerillos, but that the whole of Chile’s 
production had come to a standstill. 

Actually, the copper ring took the 
news of the Chilean strike calmly and 
the upward reaction was quite small 
considering the extent of the inter- 
ference with production. In the course 
of the short four-day week, the turn- 
over in standard copper was less than 
8,000 tons, cash gaining 30s. to close 
at £231 5s. Od., while three months was 
£1 up at £234 10s. Od., the contango 
narrowing by 10s. to £3 5s. Od. Con- 
sumer demand was, of course, very 
poor in view of the holiday, but some 
enquiry from the Continent was 
reported. In due course the affected 


LE view of the Bank Holiday the 


London Metal 


doubtless issue force 
their customers, 


mines will 
majeure notices to 
unless, of course, the strike should 
collapse suddenly. Of that there does 
not at the moment appear to be much 
likelihood, and in some quarters it is 
felt that the stoppage may be pro- 
longed. So far as the economic life 
of Chile is concerned this is a most 
serious happening and it remains to 
be seen whether the Government will 
make some attempt to bring the two 
sides together. When negotiations 
broke down the gap between them was 
very wide. 

By far the most interesting and, from 
the point of view of bull operators, 
rewarding metal was tin, which went 
ahead briskly, particularly during the 
second half of the week. In all, the 
turnover fell short of 700 tons, but at 
£935 cash was £10 up while three 
months put on £11 to close at £946. 
It was reported that consumer demand 
had improved quite considerably and 
the statistical position is, of course, 
decidedly tight. In lead, some 7,625 
tons changed hands, both cash and 
forward being practically unaltered at 
£64 15s. Od. and £66 5s. Od. Three 
months’ metal was, in fact, 2s. 6d. up 
on the previous Friday. In zinc, the 
turnover was about 5,500 tons, cash 
losing 10s. at £77 while three months 
closed 2s. 6d. lower at £78. Business 
with consumers was, it was said, vir- 
tually non-existent. 


New York 


Copper futures, after early steadi- 
ness, declined on profit-taking. Deal- 
ings were moderate. In_ physical 
copper, producers and custom smelters 
indicated modest sales so far for 


137 


September. Dealers noted quiet, steady 
conditions. Scrap copper was un- 
changed, steady with light offerings. 

Tin was steadier but quiet. Spot 
was Offered at 118} cents per Ib., and 
October and November at 119 cents, 
and bid at 1184 cents. Lead was fair. 
Zinc was quiet. 

In late dealings, tin continued quiet. 
Sellers were offering spot at 118} cents 
per lb., and October and November at 
118; cents, while October-November 
were still bid at 1184 cents alb. Trade 
sources said the copper statistics for 
July indicated a build-up of stocks 
abroad, and a future increase in U.S. 
stocks was probable, barring an unfore- 
seen increase in copper consumption 
because of the Berlin crisis. 

The Aluminum Company of America 
has reduced prices on various grades of 
aluminas used as raw materials in the 
ceramic industries. The cuts average 
a half cent a Ib. on certain key grades 
selling between 7-8 cents a lb. Alcoa 
said the reductions had been possible 
because of lower processing and manu- 
facturing costs and increased alumina 
demand which more than offset recent 
wage increases at Alcoa’s alumina 
producing works. 

Kaiser Aluminum and Chemical 
Corporation has announced it will 
boost primary aluminium production 
to about 90 per cent of capacity by 
reopening a potline. The company 
cited improved business conditions as 
the reason for the production boost. 
The potline is at the company’s 
Chalmette, Louisiana, reduction plant. 
Each potline at Chalmette has an 
annual capacity of 27,500 tons of 
primary aluminium. With the reopen- 
ing, all of the facility’s potlines will be 
in operation. 

This production boost is the first by 
Kaiser Aluminum since May 31. The 
company has been operating at 85 per 
cent of capacity since that time. As 
recently as mid-April the company was 
operating at 52 per cent of capacity. 


Exchange 
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NON-FERROUS 


PRIMARY METALS All prices quoted are those available at 2 p.m. 16/8/61 


£ 
186 


237 


Aluminium Ingots 
Antimony 99:6°,, 
Antimony Metal 99°, 
Antimony Oxide 
Commercial 
Antimony White Oxide 
Arsenic 
Bismuth 99:95", 
Cadmium 999°, 
Calcium 
Cerium 99°, 
Chromium 
Cobalt 
Columbite 
Copper H.C. Electro.. ton 
Fire Refined 99-70% oi 
Fire Refined 99-50% 


INGOT METALS 


Aluminium Alloy (Virgin) £ 
S. 1490 L.M.5 ton 210 
. 1490 L.M.6 202 
1490 L.M.7 216 
1490 L.M.8 203 
. 1490 L.M.9 203 
1490 L.M.10 221 
1490 L.M.11. 215 
1490 L.M.12 223 
1490 L.M.13 216 
1490 L.M.14. 224 
1490 L.M.15 210 
1490 L.M.16 206 
. 1490 L.M.18.. 203 
1490 L.M.22 210 


per unit 


B. 
B.S 
B.S. 
B.S. 
B.S 
B.S. 
B.S. 
B.S. 
B.S. 
B.S. 
B.S. 
B.S 
B.S 
B.S 


Aluminium Alloys (Secondary) 
B.S. 1490 L.M.1 ton 155 
B.S. 1490 L.M.2 » 30 
B.S. 1490 L.M.4 163 
B.S. 1490 L.M.6 176 


*Aluminium Bronze 
BSS 1400 AB.1 
BSS 1400 AB.2 


242 
250 


Ss. 


All prices quoted are those available at 2 p.m. 16/8/61 


a~ & 


eoococoococococo 


Copper Sulphate 
Germanium ; 
Gold 
Indium 
Iridium 
Lanthanum 
Lead English 
Magnesium Ingots 
99-8% 
99-9 +. % 
Notched Bar 
Powder Grade 4 
Alloy Ingot, AZ91X 
Manganese Metal 
Mercury 
Molybdenum 
Nickel 
F. Shot 
F. Ingot 
Osmium 
Osmiridium 


*Brass 


BSS 1400-B3 65/35 .. 


BSS 249 
BSS 1400-B6 85/15 


*Gunmetal 
R.C.H. 3/4 
(85/5/5/5) L 
(86/7/5/2) I 
88/10/2/1 
88/10/2/$) 

*Manganese Bronze 
BSS 1400 HTB1 
BSS 1400 HTB2 
BSS 1400 HTB3 

Nickel Silver 
Casting Quality 12 


>” » 


% ton . 
.G2 
G3 


’ ” 


*Phosphor Bronze 


o 
o 


B.S.1400P_B.1.(A.1.D. 


released) i? 
B.S. 1400 L.P.B.1 
for 


*Average prices 


the 


oy 
78 O 


2 11 


Vi to to bo 


1 113-2 
ton 280 0 
flask 63 0O 
lb. ee 
ton 660 
Ib 


Oz. 


»” 


218 
228 
288 
298 


193 
214 


229 


260 
270 


310 


» ws © 
» 241 O 


last 


d. 
0 
0 


0 


week-end. 


Palladium 
Platinum . 
Rhodium 
Ruthenium 
Selenium 
Silicon 98°, 
Silver Spot Bars 
Tellurium Sticks 
Tin 
*Zinc 
Electrolytic 
Min 99-99°%,, 
Virgin Min 98% 
Dust 95'97% 
Dust 98 99°, 
Granulated 99+ °, 102 
Granulated 99-994. % 114 
*Duty and Carriage to customers’ < 
buyers account 


id 


12] 


127 


Phos 
10° 


Phosphor Tin 
ay eee 1000 
Silicon Bronze 


BSS 1400-SBl 290 


Solder, soft, BSS 219 
Grade C Tinmans 


Grade D Plumbers 
Grade M 


422 
335 
466 


Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. 
Type 9 » 


Zinc Alloys 
BSS 1004 Alloy A 
BSS 1004 Alloy B.... 
Sodium-Zinc . 


SCRAP METALS Merchants" average buying prices delivered, per ton, 15/8/61 


Aiuminium 
New Cuttings 
Old Rolled ” 
Segregated Turnings 


Brass 
Cuttings 
Rod Ends 
Heavy Yellow 
Light 
Rolled 
Collected Scrap 
Turnings 


£ 
139 
104 


Copper 
Wire 
Firebox, cut up 
Heavy 
Light 
Cuttings 
Turnings .. 
Braziery 


Gunmetal 
Gear Wheels 
Admiralty 
Commercial 
Turnings 


£ 
217 


205 
204 
201 
212 
188 
169 


200 
200 
180 
175 


Lead 


Nickel 
Cuttings 
Anodes 


Phosphor Bronze 
Scrap 
Turnings .... 
Zinc 
Remelted 
Cuttings 
Old Zinc 


0 
10 
10 

6 
16 


works for 
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METAL PRICES 


SEMI-FABRICATED PRODUCTS 


Aluminium 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 
Circles 
Circles 
Circles 
Plate as rolled 
Sections 
Wire 10 S.W.G. 
Tubes 1 in. o.d. 
16 S.W.G. 


Aluminium Alloys 
BS 1470. HS19W. 
Sheet 10 S.W.G. 
Sheet 18 S.W.G 
Sheet 24 \ 
Strip 10 
Strip 18 
Strip 24 . 
BS1477. HP30M. 
Plate as rolled 
BS1470. HC 15W r. 
Sheet 10 ] 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 


FOREIGN QUOTATIONS Latest 


fr/kg 
31.75 
129.55 


Belgium 
Copper: electrolytic 
Tin 


Canada 
Aluminium , 
Copper: electrolytic 
Lead ; ; 
Nickel 
Zinc: Prime western 
High grade 99.95 
High grade 99.99 


France 
Aluminium . 
Antimony 99°0 
~ ‘admium P ' 

Copper: electrolytic 
Lead ; 

Nickel 

Tin 

Zinc M 

Zinc: 


Thermic 

electrolytic. 
Scrap 

Copper: electrolytic 

Heavy copper 

No. 1 copper wire . 

Brass rod ends 

Zinc castings 

Lead 

Aluminium 


,200 1 


Aluminium Alloys—cont. 
BS1477. HPCI5WP. 

Plate heat treated Ib. 
BS1475. HG19W. 

Wire 10 S.W.G. 
BS1471. HTI9WP. 

Tubes 1 in. o.d. 

16 S.W.G. 
BS1476. HEIL9OWP. 

Sections 
Split tube 

19 S.W.G. (4 

20 S.W.G. ( 

21 S.W.G. 

22 S.W.G. ) 
Welded tube 

14 to 20 S.W.G 

sizes 4” to 14” 


Brass 

Tubes Ib. 

Brazed Tubes i 

Drawn Strip Sections _,, 

Sheet ton 

Strip % 

Extruded Bar... lb. 

Condenser Plate (Yellow 
Metal) 

Condenser Plate (Naval 
Brass fe 

Wire lb 


ton 


lire/kg 
370 
485 
450 
164 

1,300 

1,750 
180 


Italy 
Aluminium 
Antimony 99°0 ; 
Copper: wire bars 99.9 


£/ton 
Ae 3 
946 17 


£/ton 
210 12 
243 O 
81 0 
567 0 
97 4 

l 

6 


Zinc: electrolytic 


Scrap 


Aluminium soft sheet 
clippings (new) . 
Lead, soft, first quality 
Lead, battery plates. . 

Copper, first grade 

Bronze, commercial 
gunmetal . 4 

Brass: heavy 

Brass: light 

Brass, bar panies a 

Old zinc ieee 


102 
105 


£/ton 
179 11 
206 


_ 
ie) 


237 
70 
665 
O80 
84 
90 


Neu ~) 


w & © 


Switzerland 
Aluminium 
Copper: coer 


210 
210 
199 


Zinc: High grade. re 
9.99 


£ 


Prices vary according to dimensions and quantities. 
the basis prices for certain specific products 


a. & 
3 104 


42 


9% 
34 
34 
0 
0 
02 


Now UW We 


o 


0 


0 
8} 


available quotations for non-ferrous 
equivalents based on current exchange rates 


£/ton 
216 1 
283 4 
262 16 
96 15 
805 14 
022 0O 
105 2 


178 2 
80 0 
45 19 
216 O 


239 8 
160 12 
152 16 
160 12 
61 6 


£/ton 
210 5 
243 17 
67 5 
630 15 
942 0 


87 10 


The following are 


Beryllium sativa 
Strip ; 
Rod 
Wire 
Copper 
Tubes lb. 
Sheet . ton 265 
Strip 
H.C. Wire 
Cupro Nickel 
Tubes 70/30 
Lead 
Pipes (London 
Sheet (London 
Tellurium Lead 
Nickel Silver 
Sheet and Strip 10%. . 
Wire 10% 
Phosphor Bronze 
Wire rt 
Titanium (1,000 Ib. lots) 
Billet 44” to 18” dia. 
Rod }” to 4” dia. 
Wire -036°-232” dia.. 
Strip -001” to -048” 
Sheet 8’ x 2’. 20 gauge 
Tube, representative 
average gauge 
Extrusions 
Zinc 
Sheet 
Strip 


107 0O 
104 15 
£6 extra 


metals with approximate sterling 


Yen per metric ton 
Scrap 
Copper: electrolytic 
Copper wire No. 1.... 
Copper wire No. 2.... 
Heavy copper 
Light copper 
Brass, new cuttings 
Red brass scrap 


Japan 


295,000 
270,000 
268,000 
260,000 
237,000 
198,000 
215,000 


West Germany D- — 
Scrap 
100 ‘kilos £/ton 
225 205 
220 200 
190 173 
145 132 
110 100 
50 45 
50 45 


Used copper wire 

Heavy copper 

Light copper 

Heavy brass 

Light brass 

Soft lead . 

Zinc 

Used aluminium 
unsorted 


—e Ul ee es OO 


S 


75 68 
c/Ib 
26.00 
32.50 

160.00 
31.00 
11.00 
81.25 

117.50 
12.50 


£/ton 
207 4 
259 O 
1,275 4 
247 10 
87 13 
647 11 
936 10 


99 12 


United States 
Aluminium 
Antimony 99°0 


Tin 
Zinc: electrolytic. . 
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THE STOCK EXCHANGE 
Markets Suffered Lack Of Support 





DIV. FOR | 
ISSUED AMOUNT | MIDDLE PRICE | LAST | DIV.FOR| DIV. 1961 
CAPITAL | OF SHARE NAME OF COMPANY 11 AUG FIN. | PREV. | YIELD | HIGH LOW 
+ +RISE—FALL | YEAR | YEAR | 





é | Per cence | Per cen 
4,435,792 | Amalgamated Metal Corporation 31/3 3d 11 9 709; 33/9 26/3 
400,000 | | Anri-Actrition Metal 1/3 : | 7 | | 1/38 o/9 
43,133,593 | Sek. (£1) | Associated Electrical Industries 35/3 —1/9 | | 45 3 | 54/10; 35/6 
3,895,963 1 Birfield 63/- —2/6 6 78/9 45/- 
4,795,000 1 Birmid Industries 77/3 6 103/- 71/3 
8,445,516 Stk. (10/-)| Birmingham Small Arms | 22/6 6 36/105 20/6 
203,150 Stk (£1) | Ditto Cum. A. Pref. 5% | 14/- 4 14/6 13/14 
476,420 Stk. (£1) Ditto Cum. B. Pref. 6% | 16/6 6 17/6 16/14 
6 
0 
z) 
0 


=" 


1,500,000 Stk. (£1) | British Aluminium Co. Pref. 6% | 15/9 18/- 15/3 
18,846,647 Stk. (£1) | British Insulaced Callender's Cables 58/- 62/3 49/- 
20,456,599 5/- | British Oxygen Co. Led., Ord. 18/6 23/44 17/6 

1,206,000 Sek. (5/-) Canning (W.) & Co | 15/6 20/9 13/7} 

60,484 | Carr (Chas.) | 114 | | 7s 104d 
555,000 Clifford (Chas.) Led 29/6 6 31/- 26/- 
45,000 | | Ditto Cum. Pref. 6% | 15/- 0 15/3 15/- 
300,000 | Coley Metals ‘ 3/3 6 4/54 3/- 
10,185,696 Cons. Zinc Corp.t | 68/9 3 81/6 63/- 

5,399,056 Davy-Ashmore 141/6 3 177/6 129/6 

8,000,000 Delica Metal 21/ 3 27/74 19/9 

5,296,550 Stk. (£1) | Enfield Rolling Mills Led | 40/ 0 52/3 39/- 

1,155,000 1 Evered & Co | 43/6 0 45/9 42/6 
18,000,000 | Sck. (£1) General Electric Co | 29/3 9 39/6 29/- 

1,500,000 Stk. (10/-) General Refractories Ltd 56/3 6 65/- 42/9 

937,500 5/- Glacier Metal Co. Led | 18/6 0 21/14 13/9 
2,500,000 5/- Glynwed Tubes 25/ 0 30/3 23/- 
7,228,065 10/- Goodlass Wall & Lead Industries 34/3 9 44/9 32/6 

696,780 10/ Greenwood & Batley 20/ 0 29/6 19/- 

792,000 5/ Harrison (B'ham) Ord 10/ 0 14/6 10/- 

150,000 1 | Ditto Cum. Pref. 7% 19/9 4 20/44 19/74 
1,612,750 5/- Heenan Group 13/ 0 17/14 10/6 

251,689,407 | imperial Chemical Industries 63/6 3 81/6 63/14 
34,736,773 Ditto Cum. Pref. 5% 14/4 3 16/- 13/104 
29,196,118 ee Internationa! Nickel 1534 0 160 104 
300,000 1 Johnson, Matthey & Co. Cum. Pref.5%)| 14/ 9 | 14/104 13/6 

6,000,000 1 Ditto Ord 72/6 3 | 75/- 57/6 
0 | 
6 
6 
3 
3 
6 
9 
9 
3 
9 
9 
9 
6 
6 
0 
i?) 
6 
3 
3 
3 
0 
9 
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600,000 10/- Keith, Blackman 17/6 21/6 16/105 
320,000 4/ London Aluminium 11/104 15/- 8/6 
765,012 1 McKechnie Bros. Ord 40/6xcap 53/6 35/4 
1,530,024 1 Ditto A. Ord | 37/3xcap 53/3 35/3 
1,168,268 5/ | Manganese Bronze & Srass 13/6 18/6 13/- 
$0,628 6/- Ditto (74% N.C. Pref.) 5/6 6/- 5/- 
26,361,444 Stk. (£1) Mera! Box ; 83/ 100/9 68/3 
415,760 | Stk. (2/-) Metal Traders 7/6 8/9 
160,000 1 Mint (The) Birmingham 33/9 35/9 
80,000 | 5 Ditto Pref. 6% | 72- 77/6 
5,187,938 Stk. (£1) | Morgan Crucible A 56/9 71/3 
1,000,000 | Stk. (£1) Dicto 54% Cum. 1st Pref 14/6 17/- 
3,850,000 Sek. (£1) Murex } 42/9 $2/- 
585,000 | 5/- Ratclifis (Great Bridge) Ord 16/3 16/6 
195,000 | 5/- Ditto BY, Max. Ord |; 5S/ 5/14 
1,064,880 10/- Sanderson Kayser | 31/ 41/3 
3,400,500 Stk. (S/-) Serck 15/9 19/3 
8,035,372 Stk. (£1) Stone-Platt Industries 55/- 67/- 
2,928.63 Stk. (£1) Ditto 54% Cum. Pref 14/ 18/- 
35,344,881 | Stk. (£1) | Tube Investments Ord | 63/6 85/6 63/9 
41,000 900 Stk. (£1) | Vickers 32/9 38/3 28/- 
750,000 | Stk. (é1) Ditto Pref 5% | 13/- 15/- 12/74 
6,863,007 | Stk. (£1) | Ditto Pref. 5% tax free 18/6 21/14 18/3 
4,594,418 1 | Ward (Thos. W.) Ord 72/- 84/6 64/6 
7,109,424 Stk. (£1) Westinghouse Brake 34/ 46/3 32/6 
323,773 | 2/- Wolverhampton Die-Casting 8/6 13/44 8/3 
591,000 5/- Welverhampton Meta! 22/ 30/- 21/9 
156,930 2/6 Wright, Bindley & Gell 4/4 4/9 3/74 
124,140 1 Ditto Cum. Pref. 6% 13/7} 13/- 
150,000 Vy Zinc Alloy Rust Proof 5/6 4/6 





3A 


_ 
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*Dividend paid free of income Tax. tincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. tand 100% capitalized issue. © The figures given 
relate to the issue quoted in the third column A Calculated on £7 8 9 gross D and 50% capitalized issue C paid out of Capital Profits. E and 50% 
capitalized issue in 7% 2nd Pref. Shares. R and 334% capitalized issue in 8% Maximum Ordinary 5/- Stéck Units. @ and 64% from Capital Profics 
B and 50% capitalized issue G And 50% capitalized issue. F and special 5% tax free dividend and 50% Capitalized issue. H As forecast. And 3 for 7 capitalized 
issue. L and 334% capitalized issue. M and 10% capitalized issue Jand 75% capitalized issue. S and 40% capitalized issue. O calculated at 132% 
Interim on smaller capital P calculated at 114% Qalso 1/— special tax free dividend and 50% capitalized issue T Per €1 unit. 
Z Aker capital reorganization The Thomas Bolton Capital has been acquired by British Insulated Callender's Cables K Forecast dividend. 
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DOING 
WHAT 
COMES 
NATURALLY 


Baby birds just naturally expect 
the right food to be dropped into 
their beaks; and when engineers 
specify Platt’s non-ferrous metals, 
they are just as confident that they 
will receive exactly what they need. 
Platt’s themselves are like the 
mother-bird—doing what comes 
naturally—by giving you con- 
sistent purity and meticulous speci- 
fications, in the production of 
brass, bronze, gunmetal, zinc and 
lead alloys. Ask Platt to quote 
you. Their keen prices may well 
surprise you. 





Wy 
METALS tTO 
ENFIELD MIDDLESEX HOWARD 3351 





Rin 

Sheffield 77423 
& bring to 
your service 


Mr. G. S: Baigent 


2 ©) 
Fe CH 


} Johnson 


invite you 


hen 


we Ww 
: eocontative 
~ ropresé 
thei rep 


ap disposal 


to tolophone 

: / 
wahaails 

Lave alloy scrap . 





next you 


Sheffield 77423 for Mr. G. S. Baigent 
Telephone Sheffield 77423 for Mr. N. Lusby 


Birmingham Calthorpe 2515 for O. B. Nyquist 
(pronounced Kneekwist) 


for prompt efficient service on:— 
Nickel Anodes and Cuttings. Monel Metal. Ferry Metal. Cupro Nickels. 
Nickel Silver. 


T. W. JOHNSON & CO. LTD., 40 WORTHING RD., SHEFFIELD 9 


83 GEORGE ST., BALSALL HEATH, BIRMINGHAM 





ENGLISH AND FOREIGN PATENTS PENDING 


of the future 


ine 
mn chi 
The a Automatic, semi-automatic 


and hand operated in one 
unit, producing a finish equal to conventional 
hand operated Diesinking machines. Equipped with 
Roughing and Finishing Spindles having infinitely 
variable speed range from 75-10,000 r.p.m. Capable of heavy 
cuts or finest detail work as shown by the untouched 
photograph of an actual work sample. 
Variable table feeds provide 
rapid approach to cutting area. Up to 30%, reduction 
in cutting times actually obtained in customers’ works. 
Years of research and development have gone into this 
competitively priced machine to help YOU to provide 
high class products economically. 


82-84 COLESHILL STREET, BIRMINGHAM 4, 


er 
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Tr\ Balocscetna/ i HYDRAULIC DIESINKER 





T 


ENGLAND 


DEGASSING WITHOUT TEARS! 








A machine is 
available at our 
London works for 
inspection and 
demonstration on 
your samples by 
appointment. 


Telephone: 
ASTon Cross 3264 


Telegrams: 
“Viking, Birmingham” 


YES! WE MEAN JUST THAT 


Send for samples, prices and technical data 
on the revolutionary new ALBRIT ALUMINIUM 
DEGASSER, which guarantees complete de- 
gassing of most aluminium alloys WITHOUT 
THE EVOLUTION OF OBNOXIOUS FUMES. 


The price too, is very reasonable. 


Send your letterhead at once to: 


FOUNDRY FLUX LTD. Park Road, Hockley, 


Telegrams: “ALBRIT” Birmingham 


Birmingham, 18 
Telephone: NOR 4264 NOR 1642 
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MEPP Electro-polishing 
MACHINE 


for Brass, Nickel-Silver, Gilding Metal & Copper 








MEPP Practical Model 

Capacity: 35 gallons 

Overall dimensions: 
Length: ‘ 
Width: 
Height: 
Height: 


MEPP Standard Model 

Capacity: 120 gallons 

Overall dimensions: 
Length: 8’ 4 
Width: 4” 
Height: 0 
Height: 


] 
7 
0” 
ne 


5 
2 
3 
4 


3 
3 
4’ 2” rectifier section 


rectifier section 


15 


The MEPP Electro-polishing Machine is a completely 
self-contained unit incorporating a built-in rectifier, 
cooling system, control panels and work-moving mechanism. 
@ The MEPP process operates at room temperature. 

Fume extraction is unnecessary. 

Long solution life. 

Low current densities. 


The MEPP process saves labour as parts can be 
processed on the same jigs used for cleaning and plating. 


The solutions are not highly corrosive and effluents 
do not contain sulphuric, chromic, nitric or hydro- 
chloric acids. 


CRUICKSHANK LIMITED 


BIRMINGHAM, 


CAMDEN STREET, 1 


Grams: Cruickshank, B'ham 


Phone: CENtral 8553 (6 lines 


C5917 





\, 


' 


THOMAS BOLTON & SONS LTD 


Head Office: MERSEY COPPER WORKS, WIDNES, LANCS. Tel : Widnes 2022. 
Grams: “Rolls, Widnes’. London Office & Export Sales Department: 168 Regent 
Street, W.!. Telephone: Regent 6427. Telegrams: “Wiredrawn, Piccy, London’’. 


ll 


All sizes and sections; bars in random or exact (single and multiple) 
lengths; segments sawn or stamped to shape. Stepped and other 
special sections. Double bars. Bars with radius on corners, or 
on one or both edges, if required. Supplied in coil when section is 
suitable. 

Q 23 





ICKEL 9® A 
nNze® siLVER 


ALUMINIUM pb. & ADMIRALTY 


ECTED 
Also > METALS 


BIRMINGHAM, 


3” Birmingham 
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INTERNATIONAL 
REFINING C€O., LTD. 


for prices prior to disposal of your Non-Ferrous 
Metal Scrap and Residues, whether clean or 
irony. 


Maryland Alloys Ltd. 

for your requirements of Non-Ferrous Metal 
Ingots, whether of commercial or complex 
specifications. 


Non-Ferrous Stockholders 


Ltd. 


for your requirements of Sheets, Strips, Rods, 
Bars, Sections, in Aluminium and Alloys, Brass, 
etc., whether for immediate or long-term 
requirements. 


Consult Alloy & Metal Stockholders 
Lid. 


for your requirements in Steel Sheets, Rods, 
R.S.J.’s, Plates, etc., whether from our extensive 
stock or for future requirements. 


HEAD OFFICE and WORKS 


20/22 SUGAR HOUSE LANE, LONDON, E.15 
Tel: MARyland 7771 (5 lines) LONDON TELEX No. 2-3314 


Consult 





LANCASTER COPPER WORKS, 
87-95 LANCASTER ST., B’HAM, 4 
Tel: ASTon Cross 1982 P.B.X. 


MANCHESTER 
26, LYNTHORPE ROAD, NEW MOSTON, 


| 
| 
| 
BIRMINGHAM 
MANCHESTER 10 








I 






























































IN ALL GRADES 














OF NEW and OLD 























NON-FERROUS 


























SCRAP METALS 











and 





























RESIDUES 


Members of The National 


IMPORT 


METAL 
LEAD - TIN 
ROLLERS Santis 


Lead and Tin Foils, Lead/Tin 
Alloys. Rolled White Metals 


Aluminium Sheets. 
ENQUIRIES 
To: 


GEO. JOHNSON & CO. (sam) LTD. 


WARWICKSHIRE 
ROULEAU"™ B'HAM 


HIGHLANDS ROAD SHIRLEY 


T sol 26 454 


SOLIHULL 








Association of Non-Ferrous 
Scrap Metal Merchants. 


EXPORT 





Arthur E. 
Milner 
oa | os) ee 


DUNTON WORKS, 
CURDWORTH, SUTTON COLDFIELD, 
Tel.: Curdworth 352/353. Grams: Telex 33-147 
London Offices. City Wall House, 129/139, Finsbury Pavement, E.C.2 
Tel: Monarch 5622 Cables: Miinamet, London 


KINGSBURY 


A A 


— — 











ROAD, 
WARWICKS. 

















ENTORES 
LIMITED 


ORES, METALS 
and RESIDUES 








City Wall House, 14-24 Finsbury Street, 
LONDON, E.C.2. 


L_ 


"Phone: MONarch 6050 
Cables: ENTORES, LONDON 
Telex No. LONDON 28455 
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POWDER 
METALLURGY — 





———— 
4 STAR 


HOT BRASS PRESSINGS 


for GAS, WATER and 

ELECTRICAL FITTINGS 

and GENERAL ENGINEERING 
TRADES 


ASSOCIATED PRESSINGS LIMETED 


NGCROFT ROA 














FIRST - 
PICTURE 
i Sie 














... then leave the rest to us. Specialists 
in the production of Deep Drawn 
Metal Pressings to individual require- 
ments, we are confident we can be 
of service to you. 


We invite your enquiries. 


WRIGHT, BINDLEY & GELL LIMITED 
PERCY ROAD, GREET, B’HAM 11 Phone: SPRingfield 4491 (P.B.X) 
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ANNOTATED METALLOGRAPHIC SPECIMENS 
(Wide range of micro specimens with full descriptive 
notes) 


THE ELLOPOL ELECTROLYTIC POLISHER 
(P. A. Jacquet Method) 


NACHET MICROSCOPES 


SPECIMEN PREPARATION AND POLISHING EQUIPMENT 
DIAPLASTOL DIAMOND COMPOUND 

DURMAX AND LINDE ALUMINA 

METRON POLISHING CLOTHS 

END QUENCH UNIT 

HARDNESS TESTING MACHINES 


Write for details to 


METALLURGICAL 
SERVICES 


Proprietors: Planned Products (Metallurgy) Ltd. 
1 RELIANT WORKS 
BETCHWORTH — SURREY — ENGLAND 


BY METALLURGICAL SERVICES BETCHWORTH 2364 


e° - Cadell a . 
Cuprous oxide particles in Copper, x 400. Electrolytically polished with Ellopol apparatus 

















H. BARNETTLTD.| | press WORK 


VICTOR ROAD, LONDON, N.7 
(ESTAB. 1865.) 





Capacity available for short or long runs —in all 


SPECIALIZE IN | metals, including stainless steel—up to 150 tons 
NON-FERROUS | | 30” blank, 
SCRAP METALS || W. M. STILL & SONS LIMITED, 


Selected B .C .G | and Alumini S x 
"aa. | 29/31 GREVILLE STREET, LONDON, E.C.1. 
Tel.: HOLborn 3744 


TEL: ARCHWAY 546! (5 LINES) 























RE-MELTED vi ae 
ZINC XXX BRAND 


en — 


PRODUCED UNDER LABORATORY CONTROL 
QUALITY GUARANTEED 





FOR GALVANISING 


DEUTSCH & BRENNER 


LIMITED 
HARFORD STREET, BIRMINGHAM, 19. Also at Cardiff & Manchester 
Telephone: Northern 3838 (11 lines) Telex 33-374 - Cardiff 31833 - Blackfriars 9630 
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Classified Advertigements 
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Rate: Advertisements set in run-on style 5d. per word, minimum 5/-. Semi- Series Discounts: Details upon application to ‘Metal Industry,’ Dorset House 
displayed announcements are charged at 27/6 per inch depth. Box Numbers Stamford Street, London, S.E.1. Remittances payable to ‘Metal Industry". The 
add 5 words, plus 1/- for registration and forwarding replies. ‘‘Copy” accepted proprietors retain the right to refuse or withdraw “copy” at their discretion 
at London Office up to 1st post on each Friday for the following Friday's issue. and accept no responsibility for matters arising from clerical or printers’ errors. 





AGENCIES we aa Leen TIME RECORDERS 
99°99+, PURITY ZINC PAcTory Time Recorders Rental Service 


GENT Old-established Company (London 
F en — — Phone Hop. 2239 Time Recorder Supply 


4 Area) requires Agent with entry to users of - bs 
Mazak pressure die-castings in London and | 3 fia ‘Oo! ic} ka and Maintenance Co. Ltd 157-159 Borough 
Southern England. Write Box 4380, c/o Metal High Street, S.E.1 {0014 
Industry [8419 METAL COMPANY LIMITED 
BADGER WoRKS SALTLEY Rb 
HRIRMINGHAM™M 7 BOOKS 
Vv ’ TEL ASTON CROSS 1351-2 

APPOINTMENTS VACANT PWONE FOR PROMPT DELIVERY / Gas Welding and Cutting: A Practical Guide 
( yi D-ESTABLISHED Aluminium Alloy Ingot to the Best Techniques, By C. G. Bainbridge, 
manufacturers require Representative. Active M.I.Mech.E., M.Inst.W., A comprehensive text- 
connections in the Midland area would be an book providing practical information on almost 
sdvenanee. | Amoie salary, commnioion, 23 PLANT FOR SALE analy aplanin mnie ok tae Te 
. » Ts > >| se : ¥ , $s. - 
dewnilo ees age arg My hy B- YAIR of 21” x 39” Two-High Hot and Cold valuable to the practical welder as well as to 
national Alloys Ltd., Haydon Hill, Aylesbury, Rolling Mills by Taylor & Farley, with those responsible for gas welding and cutting 
Bucks ; [8409 reduction gear fitted flywheels and 300 h.p. operations involved in the fabrication and repair 
“s drive of industrial equipment. 15s. net from all bouk- 


WORKS Manager required for Foundry in 30 x 36” Two-High Reversing Mill by Davy sellers. By post 16s. from Iliffe Books Ltd., 
North-West London. The essential require- e United; motorized screw-down with 500 h.p Dorset House, Stamford Street, London, S.E.1 
ments ere: age limit 30-40, a thorough know motor drive TA scond ah of Industrial ws yk a 
ledg> of tool shop management and sound die- ©)” < 22” Two-High Rolling Mill with 75 h.p yg | Edition. By E. A. Ollard, A.R.C 
casting foundry experience rhis appointment ~ drive F.I.M., and E. B. Smith. Facts, ious 
provides scope for man with energy, drive and | ee 21” Two-High Aluminium Foil Mill with oe pode. for all who design, erect, maintain or 
initiative. Apply Box 4373, c/o Metal Industry. 75 h.p. variable speed drive, let-off and coiler. operate electrodeposition plant, and for laboratory 
[8410 35 0 TON Hydraulic Stretcher with de-twist- workers who deal with plating solutions. Includes 
ing gear sections on water and drainage, purification of 
100 ~~ + age Stretcher for sections up ervey agg AB ge wapene —~ Lae yom in 
~ 26’ lon plating shops, and the special problems of costing 
CAPACITY AVAILABLE QCAL PING Machine for billets 40” square. = such nn _ — —_ PA gg meee 
sailing . , A “ee ' y post 36s. 5d. from Iliffe Books Ltd., Dorset 
G@URFACE Finishing of ¢ nee ~— REED BROTHERS (ENGINEERING) LTD House, Stamford Street, London, S.E.1. 
18 agn g oie Prong Hex t N ATERIAL Handling in Works Stores, 2nd 
agonal M.. nal aac on ¥ ; (Receiver and Manager—Mr. C. E. M. Hardie) + Edition. By L. ). Hoefkens. Shows how 
RMYTAGE BROS. (KNOTTINGLEY) Ltd WOOLWICH INDUSTRIAL ESTATE, the use of fork-lift trucks and pallets in industrial 
Foundry Lane, Knottingley, Yorkshire LONDON, S.E.18 stores can increase production, utilize floor space 
Te! hone Knottingley 2743-4 {0001 Tel.: Woolwich 7611 {8415 more effectively, help control of movement and 
_— : — reduce costs. Includes a description of a system 
‘OMPLETE Plant of small Electroplating actually operated in a modern factory. 18s. net 





* ELLERING and Cam Profiling Capacity up ( dosons i ' aoitiee” Sauer 
Factory for disposal, including rectihers, from all booksellers. By post 19s. from [Iliffe 


to 8ftx6ft., or 6ft. diameter tage 
RMYTAGE BROS. (KNOTTINGLEY) Ltd tanks, spindles, stoving plant, ey Se Books Ltd., Dorset House, Stamford Street, 
é The Foundry, Knottingley, Yorkshire Tel by appointment Telephone Isleworth 20 e418 London, S.E.1. 
Knottingley 2743-4 [8364 AUTOMOBILE Efficiency: Maintaining Per- 
ET us quote you for metal spinnings in all E. Ta = aac ae ae WTR at 
4 metals up to 2S in. blank. Wades (Halifax) Ss AP METAL (SALE WANTED cime ae 
Ltd., Arden Works, Fenton Road, Halifax. (0022 CR ; ( = & ) A valuable handbook describing how ‘© restabliah 
“AJIMONIC” Grindings, Turnings and Scrap an efficient engine tuning, testing and main- 
required. ‘Top prices paid — service. Covers every aspect, including 
AITCHAM ©@MELTERS TD. modern service station requirements, tracing lost 
HEAT TREATMENTS N S L performance, automobile electrical equipment, 
REDHOUSE ROAD, electrical workshop practice, organizing a battery 
A.R.B.—D.G.I1. APPROVED CROYDON, SURREY charging service, —_— en pe of a 
LEC TRO EAT "I.REATMENTS TD ° : th 6101- 3. tuning service and creating a public demand. 
kK H 1 L _ Fe: Themen Bes Ehret 2 a - net from + booksellers. post Ils. 3d. 
BULL 4 ANE, WEST BROMWICH, STAFFS 7 "i on rom Iliffe Books Ltd., Dorset House, Stamford 
Telephone No.: Wes. 0584-0756 B. J. Per * C? L Street. London, S.E.1 
BRIGHT Annealing. Bright Hardening. Case Exct © Buildings. Birmingham, 2 I ESISTANCE Welding in Mass Production. 
Hardening. Carbo Nitriding; Gas Carburiz- f —o ‘3 wo Perr aaa By A. J. Hipperson, B.Sc.(Eng.), A.M.Inst.W., 
ing; High Frequency of es my icin re metteggs nace Ty and T. Watson, M.Inst.W. The ground covered 
IGHT Alloys Solution; Precipitation, up to = rel . “Midland $986 5 {0113 by this book ranges from the first principles 
4 10 ft . Mudiane : of each process to its scientific application in 
( YONTROLLED atmospheres for all treatments, A pee: : mass production. Particular reference is made to 
including hardening. annealing and tempering NICKEI and High Nickei Content Scrap design and production requirements. 2Is. net 
of ferrous and non-ferrous alloys . wanted ‘Nimonics”, “‘Inconel’’ ‘Monel’, from all booksellers. By post 22s. Id. from 
LABORATORY SUPERVISION etc. Offer for best prices to Nicholson & Rhodes Iliffe Books Ltd., Dorset House, Stamford Street, 
LOCAL DELIVERIES [0005 Ltd., Princess St., Sheffield, 4. Phone 27491. [0011 London, S.E.1. 


-CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 
To “‘Metal Industry’’ Classified Advertisement Department, Dorset House, Stamford Street, London, S.E./. 
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


RATE: 5d. PER WORD, MINIMUM 5§.-. 

Name and address to be included in charge if used in advertisement 
SEMI-DISPLAY: 27/6 PER INCH 

BOX NUMBERS: If required 3/1 extra. 

PRESS DAY: Ist POST FRIDAY, for following Friday's issue. 
Cheques, etc. payable to “Metal Industry” and crossed ““& Co.” 




















Waterloo 3333 























REMITTANCE VALUE. ..........00+00+-++s ENCLOSED 











Please write in block letters with ball pen or pencil NUMBER OF INSERTIONS... 
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Deutsch & Brenner Ltd Laidlaw Drew & Co ; ‘ Wright, Bindley & Gell Ltd 








The Specialist Stetnentetece | 
of Small Work in Quantities 


FULLY APPROVED ALD. ALL FIMISHES 





TEL: CEN 4135 (6 LINES) | 











facilities 


for 
LAIDLAW 
HEAT TREATMENT DREW 


The ENV heat treatment plant 

is one of the most modern and 

comprehensively equipped in 
the London area. E 6 

Facilities include full metal- u e t 
lurgical control, quenching q ipm n 


press equipment and electric- 
ally controlled flame hardening The illustration shows our town’s gas fired equip- 


Seauirion ENE SS ment applied to bogey ladies at the Works of 
of production quantities are Grahamston Iron Co. Ltd., Falkirk. Similar 
invited. equipment can be provided for all types of gas as 
well as liquid fuels. 


E.N.V. ENGINEERING CO. LTD 
HYTHE ROAD, WILLESDEN, N.W.10 LAIDLAW, DREW: co. LTD. 


TELEPHONE: LADbroke 3622 SIGHTHILL INDUSTRIAL ESTATE, 
EDINBURGH, 11 
"Phone: CRAigiockhart 4422 "Grams: ERICLEX, EDINBURGH 


hades Londen: 63, Queen Victoria Street, E.C.4. Telephone: City 1155/6 
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OVER 100 YEARS EXPERIENCE 


NICKEL SILVER 


SHEET STRIP WIRE SECTIONS 


CUPRO-NICKEL 


STRIP WIRE 





SPECIALISATION ENSURES CLOSE CONTROL OF QUALITY 


We Specialise 





_ Jones & Rooke (1948) Ltd. 


86-92, NORTHWOOD STREET, BIRMINGHAM 3 
Telephone: CEN 4886/7/8 3 lines 














ALUMINIUM BRONZE CO.LTD 
Walfows Lane-Walsall . Staffs. {co ea 
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(Enlarged three times) 


The golden sovereign! Almost a museum 
piece in Britain. Yet because of its prestige 
abroad. millions of newly- minted sovere ‘lens 


have been shipped overseas in recent years 
each with its reputation of being —‘as good 
as gold’. Our World Famed ‘Ingots ais 
earned a similar prestige and reputation 
throughout the globe for their purity and 
quality backed up by 161 years of integrity, 


skill and e Xperience. 














